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roTEODUCTOEY. 

In tlie futttier investigation of swine plague Dr. Detmers finds bnt 
few additional symptoms worthy of mention. As Ms observations ex- 
tended througli the wuiter he was enabled to observe the disease closely 
during those months when it is neither so general nor so fatal as during 
other seasons of the year. During the winter months, therefore, and in 
ihe early spring, he found bleeding from the nose and symptoms of re- 
spiratory disorders quite irequent, but there seeine.d to be fewer indica- 
tions of gastric disorders than he had observed during tlie summer and 
fkll months. Keither was the i^rognosis, as a rule, so hopeless in the 
winter and spring as during the summer and early autumn. This he 
regards as attributable to the fact that during the former seasons the 
seat of the morbid process is limited more frequently to the respiratory 
Organs and to the pulmonal tissue, and is not found so often in the in- 
testinal canal. Thirty additional posUnortem examinations failed to 
reveal any new morbid changes worthy of special mention. A few 
variations, and in some cases. an unusual combination of morbid changes, 
were observed, which will be found accurately described in the test of 
Dr. Detmers' report. The absence of worms or entozoa in 75 per cent. 
Of the whole number of animals dissected prior to December 1, and their 
entire absence in every animal examined between that date and the i5th 
of the same month, would seem \o prove conclusively. Dr. Detmers 
thinks, that the morbid changes characteristic of swine plague cannot 
be attributed to the work of entozoa. He thinks, however, that the 
presence of AVorms in large numbers, occurring in weak, poorly-kept, 
and neglected animals, may cause considerable mischief, and sometimes 
occasion death, bnt in such eases the cause should not be attributed to 
swine plague. 

Former experiments seemed to fully demonstrate the fact that smnfl 
plague is an infectious and contagious malady, and that it is easily 
communicable from one animal to another by means of direct inocula- 
tion, and by the introduction into the digestive organs of the infectious 
principle by means of food and drinking water; second, that an exceed- 
ingly small quantity of the virus or infections principle is sufficient to 
produce the disease; third, that the period of incubation does not exceed 
fifteen days, and lasts on an average from six to seven daj^s; fTjith, 
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that the small microphytes (bacilli) found in aU the morbid products, in 
the blood and other fluids, and in all excretions of the animals, would 
seem to constitute the infectious principle of the malady. This being 
the case Dr. Detmers instituted a series of experiments in order to de- 
termine, if possible, first, whether the infectious principle consists solely 
in the iacilli and their germs; second, whether an animal that has re- 
covered from the disease has gained immunity from a second attack; 
and, third, whether the affection can be transmitted to other classes of 
domesticated animals. The result of these experiments proved, first, 
that an inoculation with bacilli and baciUus-germs cultivated in so in- 
nocent a fluid as milk will produce the disease with just as much cer- 
tainty as an inoculation with pulmonal exudation from a diseased or 
dead hog ; second, that an animal that has been afflicted with the plague 
has not lost its susceptibility, but may contract the disease again, 
though probably in a mUder form. 

In order to test the susceptibility of other animals to the contagion, 
Dr. Detmers inoculated two heifers with the virus of swine plague, and 
the elevation of temperature and the subsequent post-mortem examina- 
tion would seem to indicate that the disease prevailed, at least in one 
case (heifer Ko. 2), to a considerable degree of intensity. The autopsy 
revealed distiuctly limited (circumscribed) hepatization at several points 
in both lobes of the lungs, each single patch comprising only a few 
lobules, but these were distinct and well defined. The most extensive 
hepatization was found along a larger bronchus in the posterior part of 
the left lobe. The hepatized parts or patches amounted to about 4 or 
5 per cent, of the whole pulmonal tissue. The mucous membrane of the 
bronchise was found to be slightly swelled; a small quantity of serum 
was found in the pericardium and iu the chest, and a few ounces also in 
the abdominal cavity. The lymphatic glands of the chest, and those 
belonging to the mesenterium, were enlarged, and some of them, espe- 
cially the latter, to a considerable extent. The other organs exhibited 
no abnormal changes. The result of this experiment indicates that 
while cattle are not as susceptible to this plague as swine, yet it maybe 
transmitted to them, in a mild form, by direct inoculation. 

Many illustrations are given of the manner in which the contagious 
principle is transmitted from herd to herd and from farm to farm. Be- 
lieviag that the seeds of the disease consist in the bacilli and their germs, 
as fully described in his former report, Dr. Detmers is of the opinion 
that these microphytes can be conveyed from one place to another, not 
only in tlie morbid products of the disease, such as the tissues, fluids, 
and excretions of affected and dead animals, but also by adhering to and 
contaminating inanimate objects, both fluid and solid, and independently 
of any vehicle, through the air to a distance of a mile if the conditions 
are favorable, and in the water of running streams. The last mode is 
one of the most prolific sources of infection, as these microphytes propa- 
gate and multiply in wate:f, especially if it should be contaminated by 
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a mixture of organic matter. After citing many cases in illustration of 
tlie various ways in wMch the contagion is spread, Dr. Detmers is of the 
opinion that the following facts have been established : 

Pirst. The plague is not easily communicated unless the infectious 
principle is introduced either into the digestive apparatus with the food 
or with the water for drinking, or directly into the blood through wovmds, 
sores, scratches, or external lesions. 

Second. That the carcass of an animal that has died, of the plague 
will communicate the disease to healthy swine if eaten before it is thor- 
oughly putrified. 

Third. That even severe frost is not sufficient to destroy the infectious 
principle if the same is protected against external influences by some 
organic substance. Former experiments by Dr. Law also demonstrated 
this fact. 

Fourth. That the plague is readily and frequently communicated to 
healthy animals by means of the water used for drinking, especially if 
the same should be contaminated by the carcass of an animal that has 
died of the disease, or by the excrements, urine, nasal discharges, saliva, 
&c., of animals afflicted with the malady. 

Fifth. That in localities where the plague is prevailing, every wound, 
scratch, or sore on the surface of the body constitutes a port of entry 
for the infectious principle. 

Sixth. That old straw stacks and other decaying porous bodies may 
preserve the infectious principle for months, and in many cases even for 
a whole year. 

Seventh. That the infectious principle enters the animal organism 
and communicates the disease more readily through external sores and 
lesions than through the digestive canal. 

Many experiments were instituted for the purpose of determining 
upon a system of preventive measures and of testing the value of certain 
remedial agents. As to the result of these experiments and the conclu- 
sions deduced therefrom, the reader is referred to the detailed report of 
Di: Detmers. 

When Dr. Law closed his former report he had just commenced some 
important experiments for the purpose of determining the susceptibility 
of other animals to swine plague. These experiments resulted, as he 
had previously foreshadowed, in the successful inoculation of sheep 
and rats, and in the transmission of the disease from these animals back 
to swine in a virulent and intensified form. His first experiment was 
]indertaken for the purpose of determining at what period or stage of 
the malady it is most easily and certainly transmissible from one animal 
to another by cohabitation. In his previous report an experiment of 
this kind was famished, and a deduction made that the disease was 
most virulent when at its height, inasmuch as the exposed pig seemed 
to resist the contagion from an animal in process of convalescence, but 
within twelve days fell a victim to the disease when placed alongside of 
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a pig in which the malady %ras rapidly advancing. In the accompany- 
ing report the necropsy of this pig is given, from wJiioh it v.'ill be 
observed that it vfUs afflicted with the plagne in an intensiiied form. 

The autopsy of an infected lamb, noticed by Dr. Law in his former 
report, is also given in full. The intestinal irritation and catarrh, shown 
in the tenderness of the antis and the mucus discharges accompanying 
the feces, together with the elevated temperature and large lymphatic 
glands, presented much in common with the afleotion in the pig. The 
marked eruption in the ears might be accepted as representing the ekin 
lesions, so common in swine suffering with the plague. The more charac- 
teristic lesions revealed by the post-mortem examination were the ijurple 
mottling of the livery kidneys, and heart, the grayish consolidation of 
portions of the lungs, and the deep pigmentation of the lymphatic glands 
in general. 

The next experiment was that of a merino sheep infected by inocula- 
tioh. The record and the resiiits of the autopsy are very similar to those 
furnished by the lamb. Here, again, the principal changes consisted in 
pill'ple mottling of the liver and heart, and the deep pigmentation of the 
lymphatic glands. Dr. Law is of the opinion that the yellowish-brown 
coloration of the kidneys in this ease implied antecedent changes, prob- 
ably of the nature of infla.mmation or extravasation. 

From virus taken from these animals Dr. Law successfully inoculated 
a pig. The pig was inoculated twice, at an interval of fifteen days, with 
mucus from the anus of the Infected sheep, and with scabs from the ear 
of the lamb. Enlarged lymphatic glands were observable before the 
last inoculation, and six days after there was a febrile temperature and 
the more violent manifestations of the malady. The following charac- 
teristic lesions wore revealed by the necropsy, viz : The intestines con- 
tained patches of congestion; the follicles were eiilarged, and the rec- 
tum ulcerated ; purple discolorations were present in the liver, kidneys, 
and heart ; the lymphatic glands were enlarged and congested by a 
deep red, in some oases almost black. While the evidence of the pres- 
ence of the disease in this case was quite positive, in order to conlirm 
it beyond question. Dr. Law inoculated a second pig from virus taken 
from the first. This inoculation was successful. WhUe followed by but 
a slight elevation of temperature, aU the other characteristic symptoms 
of the disease Were well marked. The post-mortei}i examination was 
made on the twelfth day after the inoculation, when the usual lesions of 
the plague were found. The red and black blotches on the sldu were 
extensive, the ears blue, the intestines extensively congested with en- 
larged follicles in the cracum and colon, and blood extravasations and 
ulcers in the rectum. Purijle discolorations and petechia} were numer- 
ous on the liver, kidneys, and heart, and flnaUy the lymphatic glands 
in general were in part congested of a deep red, and in part pigmented 
as the result of a previous congestion^ 

Another successful inoculation of a pig was made from virus from an 
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infected lamb. Tlie pig was inoculated, from material taken from the 
swelliug iu tlii! axilla (near the seat of inoculation) of the lamb. The 
inoculation produced feyer, with the general malaise, moping, peevish 
gruiit, inapetrnioe, and the cutaneous blotches of swine plague. The 
animal was killed on tLB eleventh day after inoculation, when the au- 
topsy was at once made. The skin showed a number of red and purple 
blotches, and was covered with the black unctuous exudation so fre- 
quently observed in this disease. The bowels contained patches of con- 
gestion, the ca3cam and colon were enlarged, and the follicles and the 
rectum were ulcerated. The liver, kidneys, and heart contained the 
usual purple blotches. Finally, the lymphatic glands in the abdomen 
were enlarged and congested of a deep red or black, and those in the 
cheat and guttural region were darkly jjigmented. This was regarded 
as a most unequivocal case, and fully confirmed the position heretofore 
taken by Dr. Law, viz., that the virus of sAtine plague may be trans- 
mitted through the sheep and conveyed back to the pig ^th active and 
deadly eflFeoti 

This experiment was followed by the inoctilation of a pig with virus 
from infected rat and lamb, and also inoculations with, virus flroin in- 
fected pig, rat, and lamb. By reference to the first experiment it will 
be seen that while the pig showed but little elevation of temperature, 
there was a purple cutaneous eruption of the skin on the fifth day and 
enlarged glands on the twelfth, when it was inoculated \fjth. bloody mu- 
cus from the anus of the infected iamb. After this the symptoms be- 
came much more severe, and when killed, twenty-two days after, the an- 
imal showed unmistakable lesions of the disease. 

The next subject vt^as that of a healthy femals Suifolk pig. This was 
inoculated with albumen which had been charged with a drop of blood 
containing bacteria drawn from an infected pig. For fifteen days nothing 
more was shown than a few purple spots and patches on the rump, tail, 
and hocks. The subject was then reinoculated with the congested intes- 
tine of the rat which had died two days after inoculation. The intestine 
had been frozen over night. For thirteen days more the same equivocal 
symptoms continued. A third inoculation was now practiced, this time 
with bloody mucus from the anus of the lamb. Twenty-two days after 
this inoculation the pig was sacrificed, but beyond some pigmentation of 
the lymphatic glands presented no distinct lesions that could bo held 
• characteristic of the specific fever. 

On February 5, 1879, Dr. Law inoculated a rat with virulent matter that 
had been preserved for seventy-eight days closely packed in dry wheat 
bran. The rodent v/as preserved for thirteen days, when it was killed 
and immediately dissected. The symptoms during life and the lesions 
found after death were so closely in keeping with those of swine plague, 
that there seemed no rei'ionable grounds for doubting the entire success 
of the inoculation. In order to confirm this, however, and place the 
matter beyond doubt, the following experiment was undertaken : On 
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February 19, 1879, a healthy pig was inoculated with the congested 
lymphatic glands and lungs of the above-mentioned rat. On the sixth 
day after inoculation there was much malaise, with redness of the 
skin and the appearance of the black unctuous exudation on the 
ears and legs. These went on increasing, and black spots and patches, 
ineffaceable by pressure, appeared on the inside of the thighs and hocks. 
The subject was destroyed on the twentieth day, and showed the usual 
symptoms of the disease. The lesions were as unequivocal as in any 
case^where inoculation was made from a sick pig direct, and would seem 
to prove conclusively that the rat is capable of containing this disease 
and of conveying it back to the pig. 

The above is a brief rSsumS of the results of the more important ex- 
periments undertaken and completed by Dr. Law after the closing of 
his report last season. In \iew of the recent discoveries of M. Pasteur 
and other eminent scientists in inoculations for charbon and anthrax, a 
brief mention of wliich is made elsewhere in this report, Dr. Law is now 
engaged in a like series of experiments to determine if diluted inocula- 
tions will not produce swine plague in a mild form and in such manner 
SIS to guarantee immunity from a second attack. 



SECOND EBPOET OF DE. H. J. DETMEES, V. S. 

Hon, Wm. G. Le Duo, 

Commissioner of Agriculture, WasMngton,^ I). G. : 

SiE : After I sent you my supplemental report, dated December 1, 
1878, you ordered me to go to work again and complete the investiga- 
tion of swine plague, begun under your directions on August 1, 1878. 
In compliance with this order I at once started for a field of operations, 
and arrived at Dixon, Lee County, Illinois, on December 28. After a 
brief survey I established my experimental station at Gap Grove, a 
small village six nules west of this place, and at that time the center 
of an infected district. I remained there until February 8, 1879, when 
you ordered me to the Union Stock Yards of Chicago, to inspect cattle. 
My investigation, ta consequence, was thereby interrupted, untU on the 
16th of May, 1879, when you requested me to resume my former work. 

The results of my work in kivestigating swine plague from December 
15 to Februry 7, and from May 18 to July 4, wUl be found briefly 
reported in the following pages: For convenience and to avoid unnec- 
essary repetition, I shall arrange the various chapters in the same 
order as in my first report, and shaU exclude, as much as possible, 
everything already stated in the latter. The following chapters, there- 
fore, may be considered as supplementary to those of my first report. 

1. DEFINITION OF SWINE PLAaHE. 

IJiTothing new needs to be added, except that swine plague, although 
a disease sui generis, peculiar to swine, can be transferred by inoculation, 
and undoubtedly, also, by means of infected food and water, to other 
animals, such as rats, rabbits and sheep (Prof. J. Law), cattle and dogs. 

2. SYMPTOMS. 

I have visited thirty-two different herds, and examined a large num- 
ber of diseased animals, but have very little to add to my former report. 
The essential differences observed are as follows : During the winter and 
in the spring bleeding from the nose, difficulty of breathing, and symp- 
toms of respiratory disorders in general seem to be more, and symptoms 
of gastric disorders less frequent than in the summer and in the faU. 

3. PROGNOSIS. 

Though always unfavorable, the same, as a rule, is not quite so hope- 
less in the winter and spring as in the summer and early autumn, prob- 
ably because in the former seasons the seat of the morbid process is 
limited more frequently to the respiratory organs and to the pulmonal 

13 
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tissue, and is not found so often in tlie intestinal canal. Still the differ- 
ence, partially due no doubt to some other caui^cs or conditions, to be 
explained further below, is not a very great one, especially if it is taken 
mto consideration tliat swine plague is always mors fatal to very young 
pigs than to older animalt! or full- grown hogs; and that more pigs are 
born in the sprin;:; than at any other sea>^on of the year. Oonse<juently, 
the average age of the pigs diseased with swine i^lague is ranch less in 
the summer than in the winter. 

4. HOSBID CHANGES. 

Since December lo numerous examination.s (thirty-one is the_ exact 
number) have lieen made, but no new morbid ciiangcs nob met with be- 
fore have been discovered, and the coiabiiuiLions iu which the various 
morbid changes presented themselves did not essentially differ from 
those akeady recorded in my first report. It will, therefore, be sufficient, 
in order to avoid unnecessary repetition, and to give at the same time a 
complete description of the varioxis conibinations of morbid changes 
which Lave come under m,y observation, to describe only those few cases 
which presented such variations as may possibly serve to throw more 
light upon the nature of the morbid process, by pointing out some of 
the probable causes of the great diversity of morbid changes found in 
dift'erent animals. Swine, just as well as other domesticated animals, 
aad perhaps even, more than other animals, on account of being omniv- 
orous, and having therefore more opportunity to pick up worm-brood, 
are subject to being inhabited and preyed upon by various sj)ecies of 
parasitic worms or entozoa, especially at certain seasons of the year. 
These worms, of course, occur just as well in those animals that axe 
afflicted with swine plague as in those that have never been exposed to 
any infection; consequently they are found quite often on post mortem 
examinations. 

As mentioned in my first report, some species of entozoar-^Strongylus 
paradoxus (in the brondiial tube^), Tricocephahts crenatus (in the 
cjBCum), and a few others — were found in thirteen animals, or at least 
26 per cent, of ihepost mortem examinations made last summer and fall, 
prior to Decemlx^r 1; but no entozoa whatever could be found, notwith- 
standing I searched for them in nearly every examination made since 
December 15. The absence of vrornis or entozoa in 75 per cent, of the 
whole number of animals dissected prior to December 1, and their en- 
tire absence in every animal examined after death since December 15, 
proves conclusively, if anything, that the morbid changes characteristic 
of swine plague cannot be the work of worms or entozoa. I will not 
deny that the latter, if present in large numbers, or occurring in weak, 
stajviug, and neglected animals, may be able to cause considerable mis- 
chiei", and even death ; but such cases must not be mistaken for swine 
plague. Worms or entozoa are found very often in healthy hogs and 
i»i3s independent of the morbid process of swine plague, and have no 
connection whatever with that disease. I therefore simply mentioned 
their occurrence in my first report, and did not deem it necessary to 
dwell on their natural history or on the damage which they may be able 
to do. 

The most essential difi'erence between the morbid features presented 
at the post mortem examinations previous to December 1 and those 
found in the animals examined iii the winter and spring, consists in a 
more frequent aiiection of the large intestines (caecum and colon) in the 
summer and fall, while in the winter and spring the principal seat of the 
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morbid process was almost iuvaria,bly in tho organs of the cheat, but 
especially in th(5 pulmonal tissue. In the summer and fall, or previous 
to December 1, ulcerous tumors in either one or both of the large intes- 
tines, caicum and colon, were found in about 90 per cent, of the whole 
number of cases examined, while in the winter and spring they did not 
exist in more than about 50 per cent. 

This_ difference it seems to me is not accidental, but admits of an ex- 
planation. At any rate, the predominating affection of the organs of 
the chest, and esjpeoially the extensive embolisTu and exudation in the 
lungs, observed invariably in every case in which the largo intestines 
were free from ulcerous tumors, may be traced to distinct causes, acting 
principally during the winter. Swine, especially in the cold season of 
the year, on entering their lair and going to sleep in the evening, are in 
the habit of orowding close together, of lying on top of each other, and 
of frequently passing the night in very close quarters. Such crov/ding 
into a narrow space cannot fail to heat their bodies, to vitiate the at- 
mosphere, and to aceeloiate the respiration. Oontequently it will pre- 
vent a proper deearbon^zatiou of the blood ami retard its circulation in 
the pulmonal capillaries, and cause more or less congestion of the lungs, 
and prepare those organs for just such morbid changes as are effected by 
the hacilU and tiieir germs. In the morning, after the animals have been 
heated during the night, and are rising from their lair in search of food, 
the air, especially in the winter, is usually cold and chilly, and, but a mo- 
ment ago reeking and steaming with perspiration, they become chilled 
and commence to shiver. Such a sudden change of temperature neces- 
sarily causes a disturbance of the functions of the lungs and of the skin, 
contracts the expanded capillary vessels of the latter, and thereby com- 
pels the blood to rush to the heart and to the interior parts of the body. 
All this cannot fail to predispose, especially the lungs and hoart, to be- 
come the principal seat of the morbid process of swine plague, if the in- 
fections principle, the hacilli and their germs, have entered the organ- 
ism. Moreover, it appears to be probable that an imperfect dccarboni- 
z;ation of the blood promotes the tendency of the bacillus-germs an<J 
partially developed haoilU to agglutinate to each other, and to form 
those irregularly shaped clusters which clog the capillaries, and cause 
in that way extravasation of blood and extensive exudations. Some 
other influences may be acting, but those mentioned seem to be the 
principal ones. The greater frequency of morbid changes in the large 
intestines and in the digestive canal in general, in the summer and fall, 
has probably an equally good cause. 

Swine as a rule lead a more independent life in the summer and fail 
than during the winter. In the summer and fall a great many have ac- 
cess to a pasture, others are allowed to roam at large, and get their food 
and water wherever it is convenient, and almost all receive at least some 
green food. Further, the hacilli and their germs propagate more raip- 
idly in the summer and early fall than in any other season of the year, 
and the heavy dews, common from July or August till K"oveniber, carrj' 
down in the night and morning those germs that jnay have risen in the 
air during the day and deposit them upon the surface of the earth, but 
especially upon the grass and herbage of field and pasture, and in the 
water of pools, brooks, &c; consequently, there can be no doubt that 
an introduction of the disease-germs into the animal oi'ganism with the 
food and water for drinking constitutes a more frequent means of infec- 
tion in the summer than in the winter. Now, according to my observa- 
tions, as mentioned in my first report, the morbid process seems to have 
a special tendency to attack the digestive canal, and to produce ulcer- 
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ous tiimors in the large intestines, if the infectious principle has been 
introduced with the food or with the water for drinking; but this is 
often, though not always, confined to the organs of the chest and to the 
lymphatic system if the disease-germs have entered the organism through 
a scratch or wound. 

A PEW SPECIAL CASES. 

1. Post mortem examination of a barrow, nine months old, belongiag 
to H, Miller, Prairieville, Lee County, Illinois. Date, December 29. 

JSxternalhj. — ISo rigor mortis^ and carcass yet warm. Skin reddened 
and purplish on lower surface of body, between the legs, behind the ears, 
and on the neck. 

Internally. — Lymphatic glands enlarged ; iu the lungs gray hepatization 
and numerous embolic hearths, looking like tubercles, comprising over 
one-third of the whole pulmonal tissue ; more than one pint of serum 
in the chest, and over four ounces in the pericardium, capillaries, and 
larger blood-vessels of the heart, but especially of the auricles, very 
much injected and tinged with dark-colored blood, so as to give the au- 
ricles an almost uniform black-brown appearance ; extravasated blood 
and large quantities of gelatinous exudation imbedded in the tissue 
(walls) of the auricles ; no ulcerous tumors in the intestinal canal. 

2. Post mortem examination of a pig nine months old, weighing 250 
pounds, and belonging to Mrs. Harms, Gap Grove, Lee County, IlSnois. 
The animal had just died. Date, December 30. 

Externally. — Blood oozing from the nostrils. 

Internally. — Pulmonal and costal pleura nearly everywhere more or 
less firmly united ; brown hepatization extending over three-fourths of 
the lungs; some parts almost gangrenous, and containing patches of ex- 
travasated blood; capillary blood-vessels of the heart, but especially of 
the auricles, very much injected, and tinged with dark-colored blood; 
left auricle perfectly black; blood everywhere dark-colored; lymphatic 
glands everywhere enlarged; some incipient ulcerous tumors in caecum, 
and erosions in the mucous membrane of the blind end of the same intes- 
tine. The carcass was m very good flesh, and rather plethoric. 

3. Post inortem examination of another pig of same age, belonging to 
same party. Date, January 8. 

Externally, — ~So changes worth mentioning. 

Internally. — Lymphatic glands somewhat enlarged; adhesion between 
pulmonal and costal pleura; one-half of the pulmonal tissue hepatized, 
numerous embolic hearths and extravasations of blood in the hepatized 
parts of lungs, and in tissue of the heart and of the posterior aorta; 
some serum in pericardium; auricles of the heart spotted with numer- 
ous specks of extravasated blood ; flesh (fat and lean) everywhere very 
yellow; liver more or less sclerotic, and contents of gall-bladder very 
dark-colored and semi-solid; spleen dark-colored, and spotted with 
small rust-colored and elevated spots; smaU specks and patches of ex- 
travasated blood iu mucous membrane of stomach ; several ulcerous tu- 
mors—some very large, others smaU— in colon; erosions and specks of 
extravasated blood, but no ulcerous tumors, in mucous membrane of 
caecum. 

4. Post mortem examination of a pig belongiag to Mr. Swigart Pal- 
myra, Lee County, Illinois. Date, January 14. Pig was killed by bleed- 
ing. While alive, was bleeding from the nose, and breathing with diffi- 
culty. 

Morbid changes.— AM lymphatic glands very much enlarged; pulmonal 
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pleura of left lobe of lungs adhering to costal pleura ; red and brown 
hepatization and numerous specks of extravasated blood in lower half 
and posterior part of left lobe; in right lobe, three-fourths of the whole 
tissue hepatized and containing numerous specks of extravasated blood 
in lower half and posterior part of left lobe; in right lobe three-fourths 
of the whole tissue hepatized and containing numerous specks of ex- 
travasated bloodj and also an abundance of fresh and partially coag- 
ulated exudation m the pulmonal tissue, and on the surface of the pulmo- 
nal pleura. The lungs, but especially the right lobe, presented a very 
marked appearance — gray, brown, and red hepatization — and fresh ex- 
udation in adjoining lobules alternating with each other. Some serum 
in pericardium; blood in the heart and everywhere else, dark-colored, as 
in aU animals in which the pulmonal tissue constitutes the principal seat 
of the morbid process; one ulcerous tumor in colon; caecum healthy. 

6. Post mortem examination of another pig, nine months old, belong- 
ing to Mrs. Harms. Carcass in first-rate condition as to flesh; weight 
220 pounds. Date, January 18. 

Morbid changes. — ^All lymphatic glands enlarged; pleura of right lobe 
of lungs partially coalesced to costal pleura; fuUy two-thirds of the tis- 
sue of both lobes of lungs hepatized — red and brown hepatization — and 
containing innumerable small patches of extravasated blood and embolic 
hearths; some serum in thoracic cavity and in pericardium; capillary 
vessels of the heart, but particularly of the auricles, very much injected 
and tinged with dark-colored blood ; numerous small red spots (extrava- 
sated blood), as large as a millet-seed or smaller, in the serous mem- 
brane of the small intestines (jejunum and duodenum) ; numerous large 
and, some of them, confluent ulcerous tumors penetrating into the ex- 
ternal or serous membrane in cascum; several smaller or medium-sized 
ulcerous tumors ia colon; liver yellowish; contents of gaU-bladder 
semi-fluid and granular. 

6. Post mortem examination of a pig belonging to John Lord, Pal- 
myra, Lee County, lUinois. The pig was killed by bleeding ^o obtain 
material for experimental purposes. Date, January 21. 

Morbid changes. — Besides those usually found in the organs of the 
chest and in the lymphatic system were, a profuse proliferous growth 
of connective tissue and epithelium cells in process of decay, presenting 
a profuse ulcerous tumor on the mucous membrane of the stomach at its 
large curvature, but no ulcerous tumors in any other intestine. 

7. Post mortem examination of two hogs belonging to G. Sartories, 
near Gap Grove, Lee County, Illinois. Both animals had recovered 
from an attack of swine plague over two months ago, and were butch- 
ered for pork. Date, January 22. One of the hogs, No. 7, dressed 180 
pounds, and the other one, ISo. 8, dressed 260 pounds. Both were of 
about the same age, and over a year old. 

Morbid changes in No. 7. — ^Pulmonal and costal pleura connected 
everywhere by means of a loose and very meshy connective tissue, 
which could be torn without using great force ; remnants of partially 
absorbed hepatization in anterior lobes of the lungs ; firm and insep- 
arable adhesion (union) almost everywhere between the external siu?- 
face of the heart and the internal surface of the pericardium. (The 
animal, before it was killed, exhibited asthmatic symptoms.) No other 
morbid changes could be found, except enlargement of most of the 
lymphatic glands situated in the thoracic and abdominal cavities. 

Morbid changes in JVb. 8. — All lymphatic glands considerably enlarged ; 
remnants of hepatization, but yet very distinct, and inclosing two 
nodules (one of the size of a smaU cherry, and the other the size of a 
2 o D 



18 CONTAGIOUS DISEASES OP DOMESTICATED ANIMALS. 

large pea), sequestered by an envelope of Gxax and solid connective 
tissue in the anterior parts of tlie lungs; no adhesion between the 
pleuraSj and no other morbid changes. (In the chapter headed '' Conta- 
gion" 1 shall have to refer again to these t^o animals.) 

9, 10. Fost mortem examination of two hogs belonging to John Lam- 
ken, near Prairieville, Lee County, lUinois. The same had been af- 
flicted with swine plague, but had recovered over two months ago, and 
were butchered for pork. Both were of about the same age and size, 
and dressed each about 275 pounds. Date, February 3. No morbid 
changes in hog IsTo. 9, except small remnants of hepatization in the 
lungs; and in hog N^o. 10 no morbid changes, except a small and unim- 
portant scar in the caecum, indicating the former existence of an ulcer- 
ous tumor. Both hogs undoubtedly had only a very mild attack of 
swine plague, otherwise more important morbid changes would have 
been left behind. If any exudation or hepatization had existed in the 
lungs of hog ISo. 10 — and it would be very strange if it had not, be- 
cause I never found it entirely wanting in any other of the numerous 
post mortem examinations I had an occasion to make (about one hundred 
since August 1) — it must have been perfectly absorbed, because no trace 
could be discovered. 

11. Post mortem examination of a pig belonging to Mr. Horace 
McKay, twelve miles north of Champaign, Champaign County, lUinois. 
A small, evidently stunted animal, which had been sick for two months, 
had a large tumor of the size of a man's fist on the left side of the 
anterior part of its nose. The temperature of the animal, which was 
kiUed by bleeding, was 104.8° p. Date, June 17. Morbid cTianges : 
The tumor was hard, mainly composed of a dense connective tissue, 
similar to that of an intestiaai ulcerous tumor, and undoubtedly origi- 
nated in the mucous membrane of the nt^sal cavity. Its interior con- 
cave surface, communicating with the latter, was coated with a thick 
layer of a dirty- white or gi-ay-yellowish detritus, the same at, coats the 
surface of the ulcerous tumors which occur in the large intestines. Its 
external surface was convex or semi-giobidar, dark-colored, and almost 
smooth. 

Internal morbid e/taw^fes.— Two-thirds of both lobes of the lungs hepa- 
tized; some almost clear or slightly straw-colored serum in the pericar- 
dium and in the chest; froth in the bronchial tubes; all lymphatic 
glands enlarged, but no other morbid changes, except a small quantity 
of serum in the abdominal cavity. The tumor, according to Mr. McKay, 
made its appearance two months ago, at the beginning of the disease. 

12. Post mortem examination of a small pig four months old, belong- 
ing to M. Philippi, ten miles north of Champaign, Champaign County, 
Illmois. This animal was very emaciated, and may not have weighed 
over ten pounds. Its temperature was 106° P. It had been sick four 
weeks, and was killed by bleeding. Date, June 24. 

Morbid changes. — Small quantities of serum in the j>ericardiiim and in 
the thoracic and abdominal cavities ; lymphatic glands enlarged ; capil- 
lary vessels of the auricles of the heart gorged with dark-coloi od blood, 
and hepatization in the lungs, comprising three-lburths of the left and 
one-half of the right lobe. 

5. EsPEErJIENTS. 

The experiments made previous to December 1, and recorded in my 
first report, have proved: 1. That swine plague is infectious, and cau 
be communicated or transmitted from diseased hogs or pigs to healthy 
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animals in two different ways : by direct inoculation, and by an intro- 
duction of the infections principle, either with tlie food or with the water 
for drinking, into the digestive canal. 2. That an exceedingly small 
quantity of the infectious principle is sufficient to produce the disease. 
3. That the period of incubation, or, more correctly, the stage of coloni- 
zation, does not exceed fifteen days, and lasts on an average from six to 
seven days. 4. That small ScMzomyeetes, the bacilli suis and their germs, 
which are found in all the morbid products, in the blood and other fluids, 
and in all excretions of the diseased animals, constitute, almost beyond 
a doubt, the infectious principle and the real cause of the disease. 

I concluded, when I went to work again on the 15th of December last, 
to make another series of experiments for the purpose of ascertaining 
with certainty, if possible : 1, whether the infectious principle consists 
solely in the bacilli and their germs ; 2, whether an animal that has had 
the disease, and has recovered, has lost all further susceptibility, or is 
yet subject to future attacks ; and, 3, whether swine plague can be com- 
municated to other animals besides swine. To enable the reader to draw 
his own conclusions, I will first briefly relate the experiments made, and 
then state the conclusions I have arrived at. 

On January 9 I bought two healthy pigs (which I shall designate as 
pigs Nos. 1 and 2) of Mr. H. Lamken, at Prairieville, and put each pig- 
by itself in a clean and comfortable pen, which had not been occupied 
by any hogs or pigs for a long time. On January 17 I bought another 
pig, seven or eight months old, of Mr. B. Taddicken, at Prairieville. 
This pig had recovered from swine plague about two months before, and 
had become somewhat stunted in consequence of its sickness, but had a 
very good appetite, and did not exhibit any symptoms of existing fever 
or of active disease. It was designated as pig No. 3, and was put by 
itself in the pen occupied by pig No. 2, which latter was put in with pig 
No. 1. 

January 21. — Charged one ounce of fresh milk, just drawn from the 
cow, with a mere speck of the proliferous growth of the stomach of John 
Lord's pig, which had been killed by bleeding. The milk thus charged, 
and contained in a perfectly clean two-ounce vial, closed by a tight-fitting 
glass stopper, was kept at a constant temperature of 90 to 100° P. 

January 22. — None of the experimental pigs, so far, have shown any 
symptoms of disease. All seem to be in good health. Nos. 1 and 2 are 
thrifty and growing. Inoculated No. 3, the one that recovered from a 
previous attack, in the ear, by means of a small inoculation-needle, with 
a little juice (less than half a drop) pressed out of the prohferous growth 
of the stomach of John Lord's pig, killed by bleeding for the purpose of 
obtaining fresh material for inoculation, so as to exclude any possibihty 
of producing pyaemia. 

JoMuary 23. — Inoculated pigs Nos. 1 and 2 also in the ear, by means 
of a small inoculation-needle, with the milk charged with bacilli and 
bacillus germs on January 21. Examined under the microscope, the 
milk, besides its normal constituents, contained numerous bacilli and 
bacillus germs. 

January 24. —All three pigs apparently in good health. None of them 
show any symptoms of a reaction. 

January 25. — All experimental pigs apparently healthy. 

January 26. — Experimental pigs apparently healthy ; all have good 
appetite. 

January 27, 28, and 29.— AU three experimental pigs have good appe- 
tite. No symptoms of disease. 
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Jcmuary 30.— Pigs Nos. 1 and 3 indisposed, but have some appetite. 
Pig ISo. 2 apparently healthy. 

JamiMry 31.— Pigs Nos. 1 and 3 show plain symptons of disease, are 
sneezing frequently, and show a tendency to hide in their bedding. 

Pig No. 2 apparently all right. 

February 1. — Experimental pigs Nos. 1 and 3 evidently sick, both 
sneeze and cough a great deal, and do not seem to have much appetite. 
Pig ISo. 2 apparently not affected. 

February 2. — Experimental pigs about thfe same as yesterday. 

February 3. — Pig 'So. 1 hides in its bedding, is emaciated, and has no 
appetite. Pig No. 3 is sick, but eats some. No. 2 is doubtful. 

February 4. — All three pigs about the same as yesterday. 

February 5.— -Pig No. 1 has no appetite whatever, and is very poor. 
Kos. 2 and 3 about the same as the day before. 

February 6. — Pig No. 1 about the same as yesterday. No. 3 appears 
to be slightly improving. No. 2 sneezes and shows other symptoms 
of a mild attack. 

February 7. — Pig No. 1 eats a little. In Nos. 2 and 3 no visible changes. 

As I was called away to Chicago, I had to leave the pigs to their fate; 
but in order to learn what would become of them, I left them with Mr. 
H. Lamken, with the understandiag that he was to pay for pigs Nos. 2 
and 3, should they be alive three weeks after date. Pig No. 1 was con- 
sidered as not being worth anything. In due time Mr. Lamken sent me 
the money and a note, in which he stated that pigs Nos. 2 and 3 were 
alive and improving, and pig No. 1 of no account, but still alive. 

I intended to subject the causal connection oi the bacilli and their 
germs with swine plague to one more (negative) test by inoculating 
healthy animals with morbid fluids (exudations) of diseased animals 
after they had been freed from bacillus-germs, and filtered for that pur- 
pose some pulmonal exudation and blood serum through sixteen papers, 
but did not succeed. The last filtrate examined under the microscope 
still contained a large number of bacUlus-germs or globular bacteria. 

The experiments related above prove two things : First, that an in- 
oculation with bacilli and baciUus-germs, cultivated in an innocent fluid, 
such as fresh milk, can and will produce the disease with just as much 
certainty as an inoculation with pulmonal exudatioh, or with any other 
bearer of the infectious principle taken directly from a dead or diseased 
hog. Second, that an animal that has been afflicted with swine plague, 
and has recovered, has not lost its susceptibility, but may contract the 
same disease again, though probably in a milder form. The latter fact 
has received further confirmation by a statement of Mr. Eeichard, an 
intelligent farmer and rehable observer, residing near PrairievQle, who 
informed me that one of his hogs had been sick with swine plague three 
times, but had (partially) recovered after each attack, and was still living, 
but of not much value. Such cases would probably occur oftener, if it 
was not for the malignancy of the disease; the first attack has generally 
a fatal termination, and the usually very short Ufe of the hog. 

When called away to Chicago I was about to commence a series of 
experiments with cattle, for the purpose of deciding whether swine 
plague can be communicated to these animals, the same as of sheep and 
rabbits, which, I had seen stated, had been successfully inoculated by 
Professor James Law, at Ithaca, N. Y. Considering that question at 
any rate as of great practical and scientific importance, something hap- 
pened while I was employed in the Union stock-yard of Chicago as in- 
spector of cattle which made it stUl more desirable to settle the question, 
as soon as possible. While there I had to inspect, from Pebruaiy^lO 
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to May 16, over 300,000 head of cattle. Among that vast number I found 
only one animal exhibiting symptoms decidedly suspicious of contagious 
pleuro-pneumonia, or lung fever. The animal in question was a year- 
ling heifer, and had come in, together with another one, in a car-load of 
hogs from Sublette, Lee County, 111. It was shipped by its owner — so 
I learned afterwards — ^because it had been ailing for some time, and was 
not doing weUi In order to decide whether those suspicious symptoms 
exhibited during life were those of pleura-pneumonia, or of some other 
respiratory disorder, I bought the heifer and had it kUled by bleeding 
for post-mortem examination. The morbid changes were as follows : The 
lungs filled the whole thoracic cavity so completely as to show on their' 
surface plaia impressions of the ribs. Their surface was uneven to the 
touch, and on further examination distinctly limited hepatization, such 
as is characteristic of contagious bovine pleuropneumonia, or lung 
plague of cattle, presented itself. It was most developed in the left lobe, 
and particularly in its anterior part, but quite large and distinctly lim- 
ited patches of hepatized lobules, some gray, and some red or brown, 
presented themselves also when the left lobe was cut intOj ia its central 
and posterior portion. Externally the central and posterior part of the 
left lobe, if looked at superficially, seemed to be healthy, because the 
lobules next to the pleura were not affected. The right lobe, too, con- 
tained several patches of hepatization, but was on the whole, much less 
affected than the left lobe. I cut off some of the worst hepatized parts, 
and put them in a bucketful of clean water ; they went to the bottom 
like a rock. Only one small portion of the pleura, say about three inches 
in diameter, and coatiag a portion of lung in which the hepatization ex- 
tended to the surface, was coated with a slight layer of exudation. Most 
of the lymphatic glands in the chest and in the abdominal cavity ap- 
peared to be enlarged. ~So other morbid changes were found. 

As hepatization in the lungs of cattle is, to say the least, an exceed- 
ingly rare occurrence except in contagious pleuro-pneumonia — ^in a 
practice of over twenty years I have never seen it except in that dis- 
ease, iieither have other experienced practitioners whom I have con- 
sulted (I will only name Dr. J. C. Meyer, sen., of Cinciunati, and Dr. 
F. W. Prentice, of Champaign, and refer to Professor Gerlach's work on 
Veterinary Jurisprudence) — and as Prof. James Law, of Ithaca, K Y., 
had succeeded in commimicating swine plague, a disease also character- 
ized by distinctly limited hepatization in the lungs, to other animals than 
swine by means of inoculation, the question arose : Can swine plague 
be transmitted also to cattle, and, if so, what is the case in question 1 
Is it contagious bovine pleuro-pneumonia, or is it swine plague trans- 
mitted to cattle? It was clear to my mind that, if it was contagious 
pleuro-pneumonia, several cases, or at least more than one case, would 
be existing at the place where the heifer had come from ; and if swine 
plague, some lasting and intimate contact or association with diseased 
hogs must have taken place. I communicated my views to John B. 
Sherman, superintendent of the Union stock-yard, and to Kelson Morris, 
the largest cattle-dealer and exporter in Chicago, and, on consultation, 
it was concluded, in order to obtain certainty, to send Dr. P. W. Pren- 
tice, Professor of Veterinary Science in the Illinois Industrial Univer- 
sity, Champaign, 111., at once to Sublette, where the heifer had come 
from, to make a thorough and searching investigation. Until his re- 
turn and the contrary had been proven, the worst of the two possibilities 
had to be accepted, as it was not known that swine plague could be 
commuiiicated to cattle. Dr. Prentice made a thorough mvestigation, 
but failed to find any bovine pleuro-pneumonia, or any trace of its ex- 
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istence ; he learned, ho-wever, that the heifer in question had been raised 
in the hog-lot, among the swine, by the same farmer who shipped her to 
the stock-yard, and I know that in Sublette and immediate vicinity an 
immense number of hogs and pigs had died of swine plague in the latter 
part of last fall and the early part of last winter. The absence of any 
contagious pleuro-pneumonia, and the fact that the heifer in qiiestion 
had been born and raised on the same farm from which it had been 
shipped, were suf&cient proofs that we had not to deal with the bovine 
lung plague. Dr. Prentice and myself were therefore able to contradict, 
on his return, certain perverted statements which had been published 
in several papers. Still, although fully convinced that we had not to do 
with a case of contagious bovine pleuro-pneumonia, we had not tiufflcient 
proof to authorize us to pronounce the morbid changes in question the 
product of transmitted swine plague. 

When, in compliance with your order, I resumed the investigation of 
swine plague in May, which had been interrupted in February, it was 
one of my first attempts to ascertain by experiment whether swine 
plague can be communicated to cattle or not. On May 20 I bought 
two healthy heifers, one a common scrub, and about eight or nine months 
old, and the other a half-breed Jersey, about four months old. The lat- 
ter, designated as heifer 'No. 1, was kept in a good pasture on the same 
farm on which it had been raised, and received, besides grass, some milk 
whUe being experimented with. The former, designated as heifer No. 2, 
being old enough to eat hay, was kept in a good stable in the city of 
Champaign, and was fed with good hay, oats, chopped feed, and water. 
Both animals were inoculated in the ear — received each two punctures — 
by means of a small inoculation-needle, No. 1 with less than a quarter 
of a drop of blood, and No. 2 with a similar quantity of serum pressed 
out of an ulcerous tumor situated in the scrotum of a recently castrated 
pig, sick with swine plague. Up to June 5, neither of the heifers 
showed any symptom of disease, but it may be remarked that heifer 
No. 1, being in a large pasture over two miles from town, could not be 
visited and examined every day ; but heifer No. 2, being in a stable in 
town, and therefore always approachable, was examined at least twice 
every day. 

Jtine 5. — Heifer No. 2 appears to be less lively; its muzzle is dry and 
warm, and the temperature (in rectum) 102.5° F. Heifer No. 1 perfectly 
healthy. 

June 6. — Heifer No. 2, appetite changeable ; muzzle dry ; temperature 
102.60 F. 

June 7. — Heifer No. 2, muzzle moist; otherwise no change ; tempera- 
ture, 102.4° F. 

Jtme 8. — Heifer No. 2, muzzle moist ; appetite good. (Broke ther- 
mometer, and therefore failed to ascertain temperature.) Heifer No. 1 
evidently all righfin every respect. 

June 9.— Inoculated heifer No. 2 at 5 o'clock p. m., by means of a hy- 
podermic syringe with half a drachm of pulmonal exudation, obtained 
from the lungs of a pig belonging to Mr. Coffee, in Champaign. The 
pig was examined immediately after death, and presented all those mor- 
bid changes which are characteristic of swine plague. The injection was 
made just behind the shoulder-blade into the subcutaneous connective 
tissue. Heifer No. 1 was inoculated by the same means with one drachm 
of the same material. The injection was made into the loose connective 
tissue of the dewlap. The exudation used v^as perfectly free from any 
putrid smell, and contained, examined under the microscope, numerous 
bacillus-germs, and some bacilli. 
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June 10. — No visible reaction in either animal. 

Jtme 11. — Heifer ISTo. 2, no change, except a very slight ^welling at- 
tacked by a few flies at the place of inoculation. 

June 12. — Heifer No. 2, changeable appetite. 

June 13. — Heifer No. 2, no morbid symptoms whatever ; temperature, 
102O F. 

June 14. — Both heifers' apparently in first-rate health. 

June 16. — Heifer No. 2 shows signs of illness ; breathes fifty-six times 
a minute ; muzzle dry and abnormally warm ; appetite slow and irregu- 
lar ; eyes somewhat dull. 

June 16. — Heifer No. 2 shows at times plain indications of illness, and 
at times seems to be all right ; coughs some ; dung rather hard, dai.k- 
colored, and coa,ted with sticky mucus. Temperature, 103.4° F. 

June 17. — Heifer No. 2 evidently sick; muzzle dry and hot; appetite 
irregular and changeable; dung hard and dark-colored as yesterday; 
respiration accelerated. The animal acts rather dull, and shows a tend- 
ency to lie down. Temperature, 103.6° F. 

Jime 18. — Heifer No. 2, in the forenoon the same as yesterday, except 
the temperature, which was as low as 102° F, In the afternoon apparent 
improvement ; miLzzle moist, but temperature 103° F. 

Heifer No. 1, till date, has not exhibited any conspicuous symptoms 
of disease ; at least none has been observed by Mr. Moore, who keeps 
the animal in his pasture, and is perfectly familiar with all the various 
symptoms of swine plague. Examined the animal at 9 o'clock, a. m., and 
found the muzzle dry and abnormally warm ; the breathing accelerated, 
and the temperature, taken without any struggling or resistance, 103.5° 
F. 

June 19. — Heifer No. 2, no essential change ; muzzle sometimes moist, 
sometimes dry ; temperature, 103.4° F. 

June 20. — Heifer No. 2 about the same; dung of the consistency of 
stiff dough, and blackish in color (the food consists of very good hay, 
some oats, and occasionally some bran or chop-feed); temperature, 
103.5° F. 

June 21 Heifer No. 2, no essential change ; breathing a httle more 

accelerated, but the eye somewhat brighter ; temperatufe, 103.6° F. 

June 22. — Heifer No. 2, no essential change; temperature, 104° F. 

June 23. — Heifer No. 2, temperature in the morning, 104.4° F. ; in the 
evening, 103° F. 

June 24. — Heifer No. 2, temperature in the morning, 103° F. Inocu- 
lated the same in the evening once more by means of a hypodermic 
syringe with ten drops of the pulmonal exudation of Mr. Philippi's pig. 

June 25. — Heifer No. 2 less lively, more dumpish than on preceding 
d^ay ; temperature, 103.6° F. 

June 26. — Heifer No. 2, no essential change; temperature, 104° F. 

June 27. — Heifer No. 2, about the same ; temperature, 103.7° F. 

June 28. — Heifer No. 2 appears to be more lively ; appetite improved; 
temperature, 103° F. 

June 29. — Heifer No. 2 eats and drinks well ; muzzle moist ; tempera- 
ture, 103.6° F. 

June 30. — Heifer No. 2, muzzle hot and dry in the morning. Took 
at 1 o'clock, p. m., a few drops of blood from a vein of its left ear, which, 
examined under the microscope, contained a few moving bacilli and 
several clusters of bacillus-germs (see drawings). The temperature, 
taken at the same time, wac; only 102° F. At 6 o'clock p. m., respira- 
tion fifty- six breaths in a minute, and temperature 104.4° F. 

Heifer No. 1, examined in the afternoon, appeared to be aU right. 
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According to Mr. Moore, it had acted dumpisli and been out of appetite 
for a few days, but had recovered. So it may be concluded that heifer 
Ko. 1 hag* had a very mild attack, but its vigorous constitution has 
enabled it to overcome the effects of the infectious principle. 

July 1.— Heifer ISo. 2, muzzle hot and dry ; temperature 103.8O F. 

Juh/ 2. — Heifer No. 2, muzzle moist; respiration accelerated; the 
animal breathes over sixty times a minute ; auscultation reveals a slight 
rubbing sound, and increased bronchial breathing ; temperature 104.6° F. 
In the evening temperature down to 103° F. 

July 3.— Heifer No. 2, temperature at 9 o'clock a. in., 103,6° F. (It may 
be remarked here that heifer No. 2, during the whole experiment, had 
a very quiet, clean, and moderately dark stall, 5 x 10, where she was 
not at aU, or but very httle, molested by flies, where the air was always 
pure, and where nothing occurred liable to raise the temperature of the 
body above normal ; on the contrary, where the conditions were rather 
such as to keep the temperature at the lowest point, because the animal 
was tied, had no exercise, and was naturally of a very quiet and docile 
disposition. It scarcely ever offered any resistance while being exam- 
ined.) 

At 9.15 o'clock, a. m., heifer No. 2 was killed by bleeding by a pro- 
fessional butcher. 

Morbid changes found at thepost-mortem examination. — Distinctly limited 
(circumscribed) hepatization at several places in both lobes of the lungs, 
each single patch comprising only a few lobules, but very distinct and 
weU defined. (See photograph of Plate I, of a portion of the anterior 
part of the left lobe, which shows two small hepatized patches.) The 
most extensive hepatization was found along a larger bronchus in the 
posterior part of the left lobe. The hepatized parts or patches amounted 
to about 4 or 5 per cent, of the whole pulmonal tissue. The mucous mem- 
brane of the bronchse was found to be slightly swelled ; a small quantity 
of serum was found in the pericardium and in the chest, and a little more, 
a few ounces, in the abdominal cavity. The lymphatic glands situated 
in the chest, and those belonging to the mesenterium, were enlarged, 
some of them, especially the latter, to a considerable extent. All other 
organs appeared to be perfectly healthly and normal. The blood prob- 
ably was a shade darker than that of perfectly healthy cattle butchered 
or killed by bleeding. 

The experiment with heifer No. 2 has proved beyond a doubt that 
swine plague can be communicated to cattle by direct inoculation, though 
perhaps only in a mild form ; 2, that cattle possess less susceptibility 
than swine, and are not easily infected; and 3, that the principal morbid 
changes of swine plague, communicated to cattle by inoculation, present 
themselves as hepatization of the pulmonal tissue, and are essentially 
the same in cattle as in swine. * 

Since the possibility of a communication of swine plague from hogs 
to cattle has thus been proved, and since it has been ascertained by 
other experiments that swine plague is communicated from hog to hog, 
not only through wounds and scratches (direct inoculation), but also 
with equal facility by an introduction of the infectious principle with 
the food, or with the water for drinking, into the digestive canal, there 
remains in my opinion, not the least doubt that the heifer killed in Feb- 
ruary in the Union stock-yard, which was raised in a hoglot among dis- 
eased hogs, and compelled not only to eat and drink with diseased hogs, 
but probably also to consume food and water soiled and contaminated 
with the exceedingly infectious excretions of diseased hogs, was diseased 
with communicated s-^ine plague, aggravated, maybe, by rough treat- 
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ment and transportation by rail. N"ay, more, it was even possible that 
the cattle (steers) condemned last winter in England as affected with 
plenro-pneumonia, and alleged to be American, and even Western cattle, 
have either not come from the West, or from any of the Western States, 
in which contagious pleuro-pneumonia has ever been known to exist, 
or have not been diseased with contagious bovine pleuro-pneumonia, 
but only with communicated swine plague. On a great many farms in 
nearly all the Western States, the steers and hogs to be fattened for the 
market are frequently fed in one and the same feed-lot, and eat the same 
food and drink of the same water. It is therefore possible that swine 
plague, since it prevails almost everywhere in the whole stock-producing 
West, has been communicated in a few instances to steers ; that those 
steers affected with only a very mild attack, too mild to be noticed, 
passed through the stock-yards in the West and at the sea-coast as unsus- 
pected and healthy animals, and that the originally mUd form of com- 
municated swine plague became sufficiently aggravated by transporta- 
tion, exposure, hardship, and confinement on the Atlantic steamer, to 
be readUy mistaken for bovine lung-plagUe or contagious pleuro-pneu- 
monia by the time the cattle arrived in England. 

6. SWINE PLAGUE IN OTHEE ANEVCALS. 

Professor Law succeeded in communicating swine plague to sheep and 
rabbits, and Professor Klein successfully inoculated rats, and so there 
is no doubt that those animals can contract the disease and become the 
means of its spreading. It may therefore be almost superfluous to men- 
tion that I have seen, while acting as inspector of cattle in the Union 
Stock Yard, several rats evidently diseased with swine plague. Pro- 
fessor Law's experiment in inoculating a dog has not been as successful 
as he desired, and there is no doubt that dogs possess comparatively 
little susceptibility, but they are, notwithstanding, able to contract the 
disease, as wiU be seen from the following : Mr. David Moore, a farmer 
residing two miles north of Champaign, is known to be a reliable man 
and a close observer of all the symptoms of swine plague in its various 
phases. Last year he lost nearly every hog he had on his place, and 
this spring he lost fourteen pigs. Late in the fall, so Mr. Moore informed 
me, his dog, a pointer, feasted on the unburied carcasses of hogs that 
had died of swine plague. In less than two weeks the dog was taken 
sick and showed symptoms identical, Mr. Moore says, with those exhib- 
ited by his diseased hogs. In about two weeks the dog was ema- 
ciated to a mere skeleton. It was over four years old, and Mr. Moore 
is positive that the disease was communicated swine plague and not 
common dog distemper, a disease which, by the way, was not prevail- 
ing in the neighborhood, and which very seldom attacks dogs over four 
years old. Of course this was not a case witnessed by myself, but I con- 
sidered it worth relating, because I know Mr. Moore and cannot doubt 
his veracity. 

7. THE CONTAG-ION OB INFECTIOUS PKINCIPLE.— ITS SPEEADING-, ITS 
PROPAGATION, AND ITS VITALITY. 

That the bacilli suis and their germs constitute the contagion or the 
infectious principle and the true cause of the disease has been confirmed 
not only by the result of my experiments with pigs IJTos. 1 and 2, but 
also by numerous clinical observations. 1. ISTone of the inoculations 
made since August 1 produced any local reaction except the second in- 
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ociilation of heifer iSTo. 2, which was followed by a very slight local reac- 
tion, consisting in a scarcely perceptible local swelling, easily accounted 
for by the manner in which the operation was performed. The point of 
the hyi)oderujic syringe used v/as very weak and rather dull, and an 
opening through the skin had to be made with a knife, which caused a 
wound suiflcient to produce such a slight swelling. In heifer No. 1, in- 
oculated on the same day, and with double the amount of the same ma- 
terial, but by means of another hypodermic syringe with a point strong 
and sharp enough to penetrate the skin, no swelling whatever appeared. 
If the infectious principle consisted in something of the nature of a 
virus, or in something that possesses chemical proi}erties, or does not 
need to propagate and to multiply before it can act, a local reaction 
would have taken place. 

On the other hand, if an animal infected with swine plague receives 
a wound or an external lesion sufficient to cause congestion and inflam- 
mation, the morbid process is almost sure to localize in the congested or 
inflamed parts. Further, if the infectious principle is introduced into a 
wound or a lesion with inflamed, swelled, or congested borders— for 
instance, in a wound caused by ringing or by castration, &:c. — the morbid 
process is sure to develop in the inflamed or congested borders of that 
wound. All this is easily accounted for if the bacilli and their germs 
constitute the infectious principle, and if the mode and manner in which 
they obstruct and clog the capillary vessels is taken into consideration; 
but it is utterly irreconcilable with the non-appearance of any local reac- 
tion after an inoculation by means of a wound too slight to cause conges- 
tion if the infectious priuciijle possesses the nature of a vixus or of a 
chemical agency. 

2, Swine plague, until the last days of December, or until the ground 
becomes covered with snow and the weather exceeding cold, was spread- 
ing from farm to farm and from place to place, but as soon as the tem- 
perature commenced to remain below the freezing point, at noon as well 
as at night, it at once ceased to spread from, one farm or locality to 
anpther. At the same time, however, it was also observed that the 
very cold weather of the last daj"S of December and of the first days of 
January — at seven o'clock in the morning of the 2d day of January the 
thermometer indicated at Gap Grove, Lee County, lUinois, a temperature 
of 28° below zero, and at the same hour on the day following a tempera- 
ture of 24° — did not materially interfere with the spreading of swine 
jilagne from one animal to another in all pens and hog-lots in which the 
diseasehad previously made its appearance, and in which the way of feed- 
ing and watering the animals was such as to allow a contamination of the 
food and of the water for drinking with the excrements or other excre- 
tions of the diseased hogs, or in which the hogs and pigs, still healthy, 
had open wounds, sores, or scratches, and had to sleep together with 
the diseased hogs in the same sleeping place and on the same litter — 
old straw and manure, for instance. Afterwards, when milder weather 
had set in, the spreading from one place to another very slowly com^ 
menced again. 

Now, if the bacilli and their germs do not constitute the infectious 
principle and the cause of the disease; if, on the contrary, the latter 
consist in some mysterious poison, or an invisible chemical fluidum, the 
facts and observations just related cannot be explained, because it must 
be supposed that the low temperature prevailing at the end of the old 
and the beginning of the new year, would have affected the infectious 
agency either not at all, or just the same within as vdthout the hog-lot, 
and, at any rate, would not have prevented the spreading of the plague 
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except by destroying the infectious principle. The latter, however, is 
not easily destroyed by frost, but only caused to become dormant till 
the temperature rises again, otherwise the exceedingly cold weather and 
continuous frost of last winter would have been sufficient to extinguish 
the disease; and the new outbreaks, or the renewed spreading, which 
took place when the weather became warmer, not only in one locality 
but in a great many, would not have been possible. All the facts and 
observations, however, will become perfectly harmonious, and be fully 
explained, if the means by which the disease is produced and commu- 
nicated consists of something corporeal, endowed with vitality and 
means of propagation ; in other words, if the bacilli and their germs 
Qonstitute the infectious principle and the cause of morbid process, as 
will become more evident by the following results of my investigation : 
Last summer and fall it was found that the bacilli and their germs, 
present in immense numbers in the excrements, urine, and all other 
excretions of the. animals diseased with swine plague, were carried up- 
ward into the air by the evaporation of the fluid parts or watery con- 
stituents of those excretions, and came down again with the dew, the 
rain, and other precipitates of atmospheric moisture, and were deposited ■ 
on the surface of everything wetted by the dew or the rain, on the grass 
and on other food-plants of field and pasture, and in that way were 
conveyed from one place to another. Such a rising in the air, and such 
a conveyance of the bacillus germs from one place or locality to another, 
cannot be accomplished at all, or only to a very limited extent, while 
everything is frozen or covered with snow, because in that case all the 
moisture and watery parts, which otherwise might have evaporated, are 
locked up by frost>--have become solid. 

3. It was further observed that swine plague spread the most rapidly, 
and was the most malignant, among herds in which the animals had 
external wounds, sores, or lesions, caused by recent ringing, castration, 
&e., and in all those swine-yards or hog-lots in which an old straw-stack 
served as shelter and sleeping place, wounds, sores, and scratches con- 
stitute a port or entree for the disease-producing germs, and partly 
rotten and constantly damp old straw-stacks not only catch the organic 
particles, such as the bacilli and their germs, tliat may be floating in the 
air, but also shelter and protect them against destructive influences, 
and favor and promote their development, propagation, and dissemina- 
tion, lir^t by being warmer, in the winter at least, than the surrounding 
atmosphere, and secondly, by absorbing and causing to evaporate, 
in consequence of their porous condition, a great deal of moisture. 
Clinical observations have convinced me that an old straw-stack may 
preserve the infectious principle for several months. The above facts,- 
too, if looked upon in a i^roper light, will go far to show that the infec- 
tious principle must be something endowed with vitality and means of 
propagation. 

4. When resuming my investigation in May, I went again to Cham- 
paign, Champaign Countj", Illinois, because I had been informed of the 
existence of swine-plague in the immediate vicinity of that place. Ar- 
riving there I found my information to be correct, but found also that 
the disease, which had never entirely ceased to exist in that county 
since July a j^ear ago (1878), was spreading very slowly, and made a 
temporary stop, or ceased to spread immediately after each heavy or 
pouring rain, and during the spring most rain-storms in the West are of 
this character. I found, further, that even its propagation within the 
herd became visiblj' slower or stopped altogether for several days after 
each violent or pouring rain in all such herds as were kept in a pasture 
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or a hog-lot sufficiently drained to enable the water to flow off; but the 
spreading was not visibly interrupted in such herds as were kept in a 
timber-lot or in a pen under roof. So I have necessarily come to the 
conclusion that each pouring rain brought down the bacilli and bacillus 
germs floating in the air and washed them away at once, not only jQcom 
the grass and herbage, but also from the surface of the ground. In 
timber lots, however, it was different ; there the force of the rain was 
broken by the trees and the usually rank vegetation beneath, and there 
the water does not run off as fast as from a pasture, or from a bare hog 
lot. Besides, the drainage in the timber, as far as Illinois is concerned 
at least, is usually very indifferent. 

As to the nature of the infectious principle there can be, in my opinion, 
no more doubt; and in regard to its spreading my recent observations 
have corroborated the conclusions arrived at last summer and fall. To 
sum up, swine plague spreads and is communicated to healthy animals: 
first, by an introduction of bacilli and bacillus germs into the digestive 
canal with the food and water for drinking; and,' second, through 
wounds, sores, and scratches, or by direct inoculation. Whether they 
can also enter (and communicate the disease) through the whole skin, 
and through the whole respiratory mucous membrane, free from any 
lesions whatever, is doubtful, and a question I have not been able to 
decide. According to what I have been able to see and to observe it is 
not probable, stUl it may be possible. 

The bacilli and their germs can be conveyed from one place to an- 
other not only in and with the morbid products of the disease, and the 
tissues, fluids, and excretions of the diseased and dead animals by them- 
selves, or by adhering to and contaminating other inanimate things, 
fluid or solid, but also independent of any other vehicle through the air 
at a distance of a mile, if circumstances are favorable, and in the water 
of running streams. They are even able to propagate in water, espe- 
cially if it is not free from organic admixtures. An incident happened 
whUe I was, last winter, at Gap Grove, which is worth relating. On 
January 27, in the afternoon, I filtered some pulmonal exudation of a 
pig that had died of swine plague through several papers for the pur- 
pose of freeing it from the bacillus germs which it contained. The filter- 
ing was done on a small table in a corner of the room, and the apparatus 
was left standing on that table with the wet papers (4) in the funnel after 
the filtrate had been removed. In the evening the latter was examined 
under the microscope on another table in the opposite part of the room, 
and as my two highest objectives are immersion lenses, I had to use wa- 
ter, and had a tumblerful of clean well-water on my table, just drawn 
fi'om a deep well. When through with my work, instead of pouring the 
water out, I placed the tumbler on another table about foiir feet distant 
from the iUtering apparatus. ISText morning I went to Chicago to return 
on the 30th. In Chicago I procured a new objective, also an immersion 
lens, and about the first thing I did after my return was to try that ob- 
jective. Finding everything undisturbed in my room, and the tumbler 
with water exactly where I placed it, and not intending to examine but 
a test object, I did not go for fresh water, but used a drop of the water 
in the tumbler for the immersion. While adjusting the focus, I discov- 
ered that the water, which I knew had been absolutely free fi-om organic 
bodies, was swarming with bacilli and bacillus germs of the same kind 
as those in the pulmonal exudation. I made then a thorough examiHa- 
tion of the water not only with the new, but also with the old objectives, 
and found that every drop taken from above (the surface) contained 
myriads of bacilli, some of them moving very lively, while in a drop 
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taken from near the bottom but comparatively few could be found. 
The filtering paper left in the funnel Avet and fuU of bacillus germs and 
iacilli was perfectly dry. All the moisture had evaporated ; the aqueous 
vapors had carried the bacillus germs with them into the air, and many 
of them undoubtedly had been deposited in the tumbler and in the water 
it contained, and had there developed and propagated. Another solu- 
tion is not well possible. The next day the water was examined once 
more, and it was found that the number of the iacilli had become still 
greater. Soon after I dropped a few grains of thymol into the water, 
and two hours later every bacUlus had been destroyed — at least none 
could be found. 

The peculiarities and the " freaks " in the spreading of swine plague 
are best illustrated by a brief history of the disease and its progress on 
Henry Miller's farm, one mile north of Pratrieville. Late in the fall of 
1877, when no swine plague was existing within fifteen or twenty miles 
of his place, Mr. Miller bought twenty-six shoats in a part of Whiteside 
County in which sVine plague at that time was prevailing and had been 
.prevailing very extensively. Those shoats themselves appeared to be 
healthy, but had been exposed, as was learned afterwards, to the influ- 
lence of the infectious principle, and it is possible and even probable that 
one or more of them suffered from a mild attack ; at any rate, those 
shoats introduced the germs of the disease into Mr. Miller's herd, be- 
cause soon after their coming swine plague made its appearance in a (so- 
called) sporadic form. Whether one of the new shoats or an animal be- 
longing to the old herd was the firstvictim Mr. Miller does not remember. 
A few words concerning Mr. Miller's farm and swine yard will be neces- 
sary. His farm consists of 320 acres of undulating prairie, divided by 
Sugar Creek into two parts, and his swine yard is large, slopes a little 
towards the creek, and contains several hog sheds and cow sheds, which 
are covered with old straw. The losses duriug the winter, or until 
spring, were not very severe, only now and then a few animals died, but 
in the spring, after the sows had farrowed, Mr. Miller lost a great many 
or most of his young pigs, and only a few of his older hogs, something not 
very strange if it is taken into consideration that the season, a cold win- 
ter, had not been favorable to a rapid and vigorous propagation of the 
infectious principle, and that young pigs not only possess the greatest 
susceptibility and succumb to the slightest attack, but also have for ob- 
vious reasons far more chances to become infected than older hogs. As 
soon, however, as the heavy spring rains set in the disease ceased to 
make much progress — at any rate, from May till August but few new 
cases and few deaths occurred. The pouring rains, it seems, washed 
away most of the disease germs into the creek, and the current carried 
them oif. But in the early part of August, as soon as the season for 
heavy dews arrived, the disease almost at once commenced to spread 
very rapidly, and the swine died very fast. Mr. Miller's whole herd con- 
sisted of 240 head, and 237 died ; only three survived or remained ex- 
empted. At that time no other case of swine plague existed in the whole 
neighborhood, and, according to the best information I could obtain, 
there was none within twenty miles. Soon, however, the disease com- 
menced to spread from Mr. Miller's herd to those of his neighbors, first 
to the herd of his neighbor towards the north— the prevailing wind was 
from the south— then all around, and finally over the whole township 
and beyond. In November, 1878, Mr. Miller, when he' had only three 
hogs left, bought again thirty-two head. These, too, very soon became 
infected, and commenced to die at the rate of one, two, and three a day. 
On December 29, fourteen had died, two died that day, and most of the 
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others were sick and died afterwards. The fluctuations in the progress 
of the plague in Mr. Miller's herd may seem to be strange at a first view, 
but if all circumstances are taken into consideration, they become very 
interesting, and contribute very much to a better understanding of the 
nature of the disease. 

Another case, which shows how easily swine plague may be commu- 
nicated, may also be worth relating. Pat Murphy lives IJ miles south 
of Gap Grove. tTp to January 2, he had lost five hogs out of a herd of 
ten head ; seven had been sick, but two had recovered. Mr. Murphy's 
place, although on a public road, which, however is but very little used, 
is rather secluded. He made the following statement, which scarcely 
needs any comment : About ten days or two weeks before his hogs 
showed any symptoms of disease, a wagon loaded with several carcasses 
of dead hogs on the way to a rendering establishment passed by his 
hog lot adjoining the road on the east, and separated from it only by a 
fence. Whether Mr. IMurphy's hogs became infected by the passing of 
the wagon with the dead hogs — the wind was from the west and blew 
the emanations of the latter into the hog lot — or not, is a question diffi- 
cult to decide. One thing, liowever, is certain, Blr. Murphy's hogs were 
the first ones that were tii.ken sick in his immediate neighborhood, and 
those of his next neighbor south, Mr. Hadeler's, became affected next. 
Mr. Hadeler lost one hundred head, and saved nine. His hogs aifected 
those of Mr. Lawrence, who lives a little fui'ther south, close to the 
northern bank of Rock Eiver. Prom Mr. Lawrence's farm the disease 
traveled west half a mile, and invaded Mr. MuUer's herd. I was at his 
place on January 3, soon after the plague had made its appearance. 
Mr. Muller had his herd divided, and kept one part in one yard, and the 
other in an adjoining one separated from the former by a board fence. 
The disease was prevailing only in one yard, in the one toward the east. 
Five animals had died. Owing, probably, to the severe cold, and to the 
15 or ! 8 inches of snow covering the ground and preventing evaporation, 
the plague remained confined to the eastern yard, and the animals in 
the western yard escaped. 

I could cite many more cases illustrating the peculiarities of swine 
plague in its spreading or propagation, but those given, I think, may 
suffice. The mortality, all other conditions being equal, is always 
greater the larger the herd and the younger the animals. 

In my flj'st report I stated that the vitality of the bacilli and their 
germs is not very great, except where circumstances and surroundings 
are iavorablo. This opinion has been confirmed by further observations 
and experiments. In all animal substances the bacilli and their germs, 
are destroyed, or at least disappear, as soon as putrefaction sets in ; or, 
to be more definite, they begin to disappear in animal iiuids and other 
animal substances as soon as the putrefaction bacteria make their ap- 
pear;;nce (see drawiugs), and cannot be found after the putrefaction bac- 
teria have become numerous. On the other hand, if contained in a 
fluid that does not undergo putrefaction, or in which Imctcrium termo 
does not appear, the vitality of the bacillus suis is a great one. On the 
27th of January last 1 put some filtrated pulmonal exudation (of a pig 
tJiat died of swine plague) swarming with bacillus germs, but consisting 
of about one-half of water, which had been added by moistening the 
filtering papers in a 1-ounce vial with a tight-fitting glass stopper, and 
left It untouched until the llith of April, when I examined it again, and 
found numerous bacilli snis^ some of them moving very livelJ^ The vial 
audits contents, meanwhile, had been exposed to a variety of temper- 
ature, ranging from the freezing point to nearly 100° F, 
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On June 10 I took two perfectly clean 4-ounce vials, and put in eack 
tljree ounces of clean 'weU-water in whicli no bacteria nor any otlier 
living thing could be found. In one vial, marked No. 1, 1 put half a drop 
of the fresh pulmonal exudation of a pig that had died of swiue plague 
(Mr. Ooffe6's)j and in the other vial 1 put one drop of the same pul- 
monal exudation and three droits of pure carbolic acid. Both vials were 
immediately closed with new corks, and sealed perfectly air-tight with 
asphaltum. Both, vials were opened and their contents examined on ■ 
July 24. The water in vial 'So. 2 was examined iirst, and contained a 
few motionless bacilli and some clusters of baciUus germs. The water 
in vial I>ro. 1, whicli was examined next, contained a few moving and 
several motionless bacilli, numerous germs, single and double, several 
clusters, and a few (two or three on a slide) well-preserved blood-cor- 
puscles. 

As has been stated in the chapter on "Morbid Changes" (cases 7 and 
8), I had an opportunity on January 22 to make a post mortem examina- 
tion of two hogs which had been down with swine plague in the early 
part of lifovember, and bad recovered two months ago, and had thus a 
chance to see to what extent the morbid changes had been reduced by 
melting and absorption of the morbid products, and retrogressive pxx>- 
cesses in general. On examining the lungs of one of those hogs (No. 8) 
microscopically, it was found that the serum and melted exudation, 
which could be pressed out of the hepatized portions, still contained 
some bacilli and bacillus germs, but no clusters (see drawing), which 
leads me to suppose that under favorable circumstances an animal that 
has recovered from swine plague may, after two months, be able to com- 
municate tke disease to healthy pigs. Unfortunately just then no 
healthy pig, not already designed for another purpose, was available; 
otherwise, I would have put that question to a test. If swine plague can 
be communicated by an animal two months after recovery — of bovine 
pleuro-pner.monia it is well known that it cdin be spread by cattle that 
have been convalescent for over two months — many, otherwise mj-steri- 
ouSj outbreaks of swine-plague may be explained. 

8. THE MOEBID PROCESS. 

Since my first report was written (December 1) numerous microscopic 
examinations of morbid tissues, morbid products, blood, &c., have been 
made, and bacilli suis in different stages of development have been found. 
in every case (see drawings), but as to the manner in which the morbid 
changes are produced nothing new has been discovered ; consequently I 
have nothing to add to what has been stated in my first report, 
except that all my observations tend to show that most, if not aU, of 
the morbid changes — at any rate those in the lungs and in the skin — are 
brought about by the bacillus clusters clogging and obstructing the 
capillary vessels. 

9. PERIOD OF INCUBATION OR STAGE OF COLONIZATION. 

Its duration seems to depend somewhat upon the number of the bacilli 
and bacillus germs introduced at once into the system, and also upon 
the stage of development of those disease-producing germs at the time 
of introduction. At any rate, the average time which elapses after an 
inoculation before plain symptons of the plague make their appearance, 
varies somewhat according to the quantity of infectious material inocu- 
lated, and probably also to the resistibility of the animal organism. A 
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large quantity inoculated at once may cause a temporary reaction on 
the second day, while a very small quantity, say one-sixth or one-eighth 
of a drop, of pulmonal exudation does not produce any visible effect in 
less than five to seven days. 

10. MEASUEES OP PEEVENTION. 

As it will not be necessary to repeat what I have said under this head- 
ing in my first report, I may be brief, as I have but little to add. The 
cheapest and best way to get rid of swine plague is to stamp it out, not- 
withstanding the disease has been allowed to exist a whole quarter of a 
century, and has been permitted to spread over twenty-nine States and , 
Territories. A radical extermination is the only thing that wiU be ef- 
fective, unless it can be proved that a spontaneous development is tak- 
ing place, or can take place, within the borders of the United States. 
Fortunately, the low temperature of the winters in our principal pork- 
producing States facUitates a stamping out, if undertaken at the proper 
time — ^in the winter and in the spring — because a low temperature (frost), 
and especially snow, interrupt very essentially the propagation of the 
disease-germs and the spreading of the disease, and, although not 
absolutely destroying or killing the bacilli and their germs, cause a great 
many of them to perish or to be in a dormant state for some time. Be- 
sides that, the number of hogs and pigs in existence from the first of 
January to the first of April is a comparatively small one, because most 
of the hogs have been shipped and butchered, and the young pigs have 
not been born. But the measures of extermination or stamping out must 
be thorough. Anything undecided, doubting, hesitating, or wavering 
and favoring, will be of no avail, but will only tend to prolong the ex- 
istence of the plague and increase the cost. Still, as long as we have 
no stringent legislation that applies to the whole country and wiU be 
obeyed and be enforced everywhere, no results can be expected. In the 
first place, a competent and reliable person must be appointed in every 
county, or where a great many hogs are raised, and, where the country 
is thickly settled, in every township, with authority to institute, super- 
intend, and enforce a strict execution of such measures of extinction and 
prevention as may be authorized by law. 2. Every owner of hogs or 
pigs must be compelled by law, under sufficient penalty, to inform, say 
withia twelve hours, the officer above mentioned, of every case of swine 
plague in his herd, or in any other herd that may come to his knowl- 
edge. 3. Every hog or pig that shows symptoms of swine plague must 
immediately be destroyed, and either be buried, four to six feet deep, 
or be cremated ; and aU those hogs and pigs that have been exposed to 
infection, or been in contact with diseased or dead hogs or pigs, or have 
occupied infected premises, must be kept under quarantine for several 
weeks or be killed. 4. All infected premises must be thoroughly cleaned 
fi'om haK-rotten manure, old straw, hay, &c. ; if practicable, be dis- 
infected, and remain unoccupied by swine for at least six weeks or two 
months. Infected old straw and hay must be burned. 5. ISo hog or 
pig must be allowed to run at large, or to have access to running water, 
if swine plague has made its appearance within ten miles. 6. Every 
owner of diseased swine who has given due and timely information of 
the outbreak or existence of swine plague to the proper officer, and has 
donj^ and is doing everything in his power to assist that oflficer in exe- 
cuting the measures of prevention and extinction, must be entitled to 
receive payment for every one of his animals kUled on account of the 
disease, but not more than, say, half value for those animals found to 
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be diseased with swine plague at the post mortem examinations, and not 
more than three-fourths of the full value for all those which are killed 
because supposed to be infected but do not present any visible morbid 
changes at the post mortem examinations. As to the latt«r, the value of 
the carcass, if it can be turned to proper use, and is left to the owner, 
must be deducted from the appraised value of the animal. Owners of 
diseased swine who have not notified the proper ofBcer of the existence 
of the disease in due time, or are otherwise guilty of gross neglect, or 
have done anything to prevent the execution of the measures of extinc- 
tion and prevention, must not be entitled to any compensation what- 
ever, but must be held responsible for any damage that may result from 
their carelessness or gross neglect. 7. EaUroad companies and other 
public carriers must be forbidden, under severe penalty, to receive and 
to load any hog or pig, or number of hogs or pigs, in any, or from any, 
township or county after notification has been given to their local agent 
or business manager by the proper oificer or inspector that swine plague 
is existing in such county or township, unless the said officer or in- 
spector gives a special written permit for each hog or pig, or number of 
hogs and pigs, belonging to the same herd. Such a permit, which ought 
to be granted where it can be done without any damage whatever, 
should be given in duplicate, one to be kept on file in the local office of 
the raikoad company, and one to accompany the hog or pig, or number 
of hogs or pigs, to their destination. 8. Any transportation of hogs or 
pigs diseased with swine plague*, or of carcasses or parts of carcasses 
of hogs and pigs that have died of swine plague, or were affected with 
that disease at the time of death, must be prohibited under all circum- 
stances. 9. Any transportation of hogs or pigs in a wagon or any other 
conveyance, or on the hoof, within, from, or through an infected town- 
ship or county, must be prohibited, or be allowed only on a special per- 
mit from the proper officer or inspector, and under such restrictions and 
precautions as to exclude any possibility of such a transportation be- 
coming the means of spreading the disease. 10. Any importation of 
hogs or pigs from foreign countries must be strictly prohibited, or be 
allowed only under such restrictions and precautions as wiU make an 
importation of the infectious principle an impossibility. 

The expenses of such thorough means of extiuction and prevention as 
have just been outlined wiU, of course, be very heavy, and should be 
paid in part by the county, township, or corporation, and partly by the 
general government. 

Although not called upon to propose any law or legislation, I consider 
it my duty to lay before you a plan which, if executed, wOl lead to a 
prompt and effective suppression and the final extinction of that terrible 
plague which costs the country every year many millions of dollars, and 
undermines the prosperity not only of individual farmers, but of whole 
States. The execution of such forcible measures, I know, wiU be very 
expensive, and may meet with very much opposition and resistance, but 
I know also that in the end it wiU prove to be by far the cheapest that 
can be done, if anything is to be done at all. Any other measures of 
prevention not aiming at complete eradication or stamping out of the 
plague can, at best, be only partially successful, need constant repeti- 
tion, and leave the country in continual danger. 

As to local measures of prevention, in every case they must consist in 
a thorough destruction of the infectious principle, or, what is practically 
the same, in promptly removing the animals to be protected out of the 
reach or influence of the bacilli and their germs. Whether the latter are 
destroyed by physical agencies or by chemical means, so-caUed disia- 

3 D 
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fectants, is immaterial. What I have said in my first report in regard 
to keeping not more than two or three animals together in movable pens 
constitutes probably the best means of protection, as far as single herds 
are concerned. But I admit that such a separation is sometimes im- 
practicable, or may be considered as too expensive or too troublesome 
by the owner, and it may also liappen that an infection has taken place 
before the necessary preparations iiave been made. In such a case a 
strict and, if necessary, repeated separation of the healthy animals from 
the diseased ones, not only as to pens and yards, but also as to attend- 
ance, and a thorough cleaning and disinfection of the infected premises, 
constitute the least that may be expected to afibrd any protection. That 
the food and water given to the healthy aniuiald must bo clean and an- 
contaminated with the infectious ijrinciple, and that dead animals must 
be buried or be cremated at once, may not be necessary to mention 
again. As a disinfectant, I would recommend carbolic acid as one of the 
cheapest and most convenient, notwithstanding that some others may 
be more effective. 

A few cases will illustrate what is necessary and what may be ex- 
pected of simple and local means of prevention, but it must be kept in 
mind that in the summer and in the fall, when everything favors a rapid 
development, propagation, and dissemination of the disease germs, much 
more circuinspection and thoroughness is required than in the winter, 
when a low temperature and a limited evaporation of moisture retard 
the propagation and dissemination of the bacilli and their germs, or in 
the spring, when heavy rains may wash the latter away. In wijtter and 
spring strict separation and good care are usually sufficient to prevent 
a serious si^readiug of the disease; in the summer and fall the most 
scrupulous care will be required in guarding against an introduction of 
the infectious principle and in destroying it wherever it may happen to 
exist, provided it is contained in, or adheres to, something on or in which 
it can be destroyed, either with or without its vehicle. 

Mr. H. Fisher lives one and a half miles north of PrairieviUe, and 
half a mile north of H. Miller. He makes swine breeding his principal 
business, and his accommodations for his hogs are nearly jjerfect. His 
swine-yard is divided into several divisions, and each division again 
into several separate apartments, composed each of a spacious yard and 
a good and weD-ventilated pen with a wooden roof. Each separate 
yard, finally, contains a good trough for water and a wooden iilatform 
for food. Consequently, his herd, when occupying the swine-yard, is 
practically divided into many small herds, perfectly independent of 
each other. The food (com) is thrown on the platforms, and the water 
for drinking is pumped from a well by a windmill, and conducted 
through pipes and hose into the numerous troughs. In tlie early part 
of August, 1878, Mr. Fisher sold two hundred hogs and pig-.s at auction, 
which sale reduced his herd to seventy -ejV^ht head, the number of whiclj 
it consisted when swine plague invaded his place. When the first case 
occurred most of the seventy-eight animals were running out in tiie 
pasture, and there, it must be supposed, most of the animals that were. 
taken sick became infected; at least but a few new cases of disease 
occurred after the hogs were kept up again in their yards and jiens. 
Although Mr. Fisher did not use any medicines whatever, his total loss 
amounted to thirty -tiiree head out of seventy-eight ; forty-tive head re- 
mained exempted (most of them.) or recovered (a few), while his nearest 
neighbor, Mr. JliUer, icc^t two hundred and thirty-seven animals out of 
two hundred and forty. Fisher's sanitary arrangements Avere good — 
nearly perfect— and his herd was divided into smaU lots, none of them 
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numbering more than live or six animals, while Mr. Miller's hogs and 
shoats were all in ono herd. Comments will not be necessarj-. 

Mr. F. Brauer, at Gap Grove, had, in the early part of January, one 
hundred and forty hogs and shoats in two yards, separated by a fence — 
sixty barrows in one yard and about eighty sows in the other. Mr. 
Brauer's nearest neighbors west and east live only a little more than a 
quarter of a mile from his house ; the neighbors northwest and south- 
east are farther away, and due north and south no house is nearer than 
a mile. Swine plague prevailed or had been pre^'ailiiig between Sep- 
tember and January, <m every farm adjoining Mr. Braiiei's. On his 
place the t^vo swine-yards, which are side by side and destitute of any 
old straw stack and of half- rotten piles of old straw or hay, are on high 
ground sloping toward the enst, and are protected toward the west by 
barns, stables, and sheds. The food consists of corn from a corn-crib, 
which constitutes a part of the northern fence or inclosure of the yard 
occupied by the barrows, and the water for drinking is pumped by a 
wiadmill from a deep well, and conducted through iron pipes into the 
troughs. On the morning of January 6, one of the barrows was found 
dead, and presented at the post mortem exambiation, which was made 
immediately, just ,such morbid changes as are characteristic of swine 
plague. The infectious principle, it is supposed, had been introduced 
by some horses which were running at large, jumping fences, and in 
the habit of visiting all the swine-yards and corn-cribs in the whole 
neighborhood in search of corn. Mr. Brauer, to avoid greater losses 
after that one barrow had died, sold and shipped immediately forty-sis 
of his barrows, so that only thirteen animals remained in the north- 
em yard. The latter was cleaned at once, and disinfected bj^ a 
liberal sprinkling with diluted carbolic acid once a day, on January 6, 
7, and 8. The thirteen barrows in the northern yard and the eighty 
sows in the southern yard have remained healthy, and no new cases 
have occurred. 

Mr. Swigart, in Palmyra Township, kept his hogs and cattle (steers 
to be fattened) in a yard which contained two old straw stacks, and 
was well littered with half-rotten straw and hay. When I visited his 
place the first time, on the 14th of January, fourteen hogs had died, 
several were sick, and some apparently yet healthy. The first cases 
had occurred only a week or two previous. The diseased hogs were all 
bleeding from the nose. I advised Mr. Swigart to immediately separate 
the apparently healthy animals from the sick ones by removing them 
to a non-infected place, and give to each animal twice a day about 
ten drops of carbolic acid in the water for drinking. This advice was 
complied with, and none of tlie animals removed from the infected yard 
became diseased. 

Mr. Dnion, one and three-quarters miles north of Ohampagin, had lost 
two pigs diseased with swiue plasue on June 10, on which day he re- 
moved his small herd of fourtee;i head to a non-infected locality. Ko 
other deaths had occurred wlien I left Champaign on July 5. 

II. treat:ment. 

In regard to treatment uo new discoveries have been made, but my 
views, expressed in my first report, ha^^e been very mn>;ii confirmed. 
Good care, clean and uncontamiuated food and water, strict separation 
from diseased animals^ and scrupulous cleanliness, so as to prevent the 
animals from satisfying their vitiated appetite for excrements and urme, 
and from introducing" thereby into their organism.s more and more of 
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the infectious principle, go a good ways in preventing an attack of 
swine plague from becoming very malignant and in facilitating a recov- 
ery. Medicines seem to be of little avail— at least everything that has 
been tried without any prejudice has failed to produce visible good re- 
sults. Patent nostrums and secret mediciaes have done more harm 
than good. Mr. Hoyt, of Mendota, informed me that one of his neigh- 
bors, who had extensively invested in "Eureka Specific,'' had lost in 
proportion more hogs than anybody else in the neighborhood that had 
not used any medicines whatever. 

If it is intended to stamp out the disease, any treatment of the sick 
animals should be prohibited by law, unless a sufficient bond is given 
to cover any possible damage that may result, because the treatment of 
such a contagious or infectious disease always involves great danger in 
so far as it tends to preserve the infectious principle and facilitates the 
spreading of the plague. To destroy the cause, or, what is the same, 
the infectious or contagious elements, wherever and in whatever shape 
and form or substance it may exist, is the only rational way of dealing 
with such diseases. Swine plague should and ought to be treated the 
same as rinderpest or cattle plague, pleuro-pneumonia or lung plague, 
glanders, and farcy. The most thorough and decisive measures are in 
the end the cheapest. 

Eespectfully submitted, 

H. J. DETMEES, V. 8. 

Chicago, III., July 25, 1879. 



SUPPLEMENTAL EEPORT. 

SiE, : Immediately after you re-employed me, on the 8th of October 
last, and instructed me to resume the investigation of swine plague, I 
took the necessary steps to obtain reliable information as to where the 
disease might be prevailing to such an extent as to afford sufficient 
material for my purpose, and soon learned that the disease existed in 
several counties in Illinois and Wisconsin, within a radius of two hun- 
dred miles &om Chicago. For several reasons I chose as a suitable 
locality for my investigation the county of Henderson, ia the western 
part of the State of Illinois, and on the eastern bank of the Mississippi 
Eiver, notwithstanding sufficient material might have been found much 
nearer my home — ^for instance, in the county of La Salle. Every county 
and every place in this State, in which swine plague is or has been pre- 
vailing, contains one or more rendering-tanks, and men who speculate 
upon the credulity of the farmer when in distress, and try to sell him 
a "sure cure for hog cholera" at an enormous price. I know a large 
number of farmers who paid from $30 to $60 for a worthless prescrip- 
tion, and others who paid as much as $100 for worthless medicines, 
composed of substances that can be bought in the market for about $5. 
These persons — ^the tank-men and the "sure-cure men" — find it in their 
interest to keep the farmer ignorant, to prejudice his mind, and to pre- 
vent, if possible, a thorough investigation. So it happens that many 
farmers deny the existence of the disease if approached by a stranger, 
or are asked questions concerning the health of their hogs. A great 
many farmers have also another motive for keeping the existence of 
swine plague a secret. They sell their hogs and pigs for whatever they 
can get, and ship them to Chicago as soon as the well-known disease 
makes its appeajance. In Chicago, however, the city board of health 
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is at present more vigilant than formerly, and condemns a few diseased 
hogs almost every day. This has had a good effect, in so far as the 
buyers have become a little shyer and more careful, and refuse to buy 
every diseased animal that is offered ; they have also commenced to in- 
quire where the diseased hogs are shipped from, and where swine plague 
is existiag. The farmers and country dealers who send them are, there- 
fore, interested in denying and concealing the existence of the disease. 
Some farmers, to my certain knowledge, have even stooped so low as 
to sell and ship their diseased hogs, not in their own name, but in that 
of some irresponsible person, and don't like to hear swiae plague men- 
tioned. Consequently, any investigation of the disease is exceedingly 
difiicult and almost impossible, unless the investigator is either per- 
sonally known or tatroduced by a citizen who commands the confidence 
of his community. Not being personally acquaiated ia any of those 
counties ia which the disease, according to ioformation received, was 
prevailing to an extent sufficient for my purpose, I chose a place where 
I could procure such an introduction. I happened to be acquainted 
with one of the most prominent and influential citizens of Henderson 
county, Mr. James Peterson, at Oquawka, who, on corresponding with 
himj invited me to his place, stated that he would take great interest in 
my investigation, and promised to go with me through the county and 
introduce me to the farmers whose herds had become affected. His in- 
vitation, of course, was accepted, and as his promise has been fully 
redeemed, his kind offer has considerably facilitated my work. One 
other reason induced me to select Henderson County. I considered it 
of some importance to observe the disease in different localities, differ- 
ent at least as to soil and drainage. In most of the places in which I 
carried on my former investigations, the soil is entirely different from 
that of Henderson County, which is very sandy, especially along the 
Mississippi River. Champaign County, for instance, is almost level, 
and the soil is a rich black loam ; Lee County, or at least that portion 
of it in which 1 investigated last winter, is somewhat similar, only more 
undulatiug and better drained ; Stevenson County, in the neighborhood 
of Freeport, is still more undulating, and Fulton County is agaia some- 
what similar to Champaign. 

In my former investigations of swine plague, I made it my principal 
object to ascertain the nature and the workings of the morbid process, 
and the real cause or causes of the disease and its spreading. In resum- 
ing my investigation this fall — in October last — I thought it would best 
serve the pui'pose to make it a specia;! object to obtain or to search for 
such results as are of an immediate and practical value to the farmer, 
pork-producer, and swine-breeder. In other words, to ascertain as far 
possible the means or media by which swiae plague is actually and pria- 
cipally spread from place to place, from herd to herd, and to learn by 
observation and experiment what may be done by the individual farmer 
and swine-breeder to protect his herd, and to effectually prevent the 
spreading of the plague, or to stop its progress. I made it also an object 
to decide, by means of experiment and observation, whether the morbid 
process, once developed, can be arrested by a simple medical treatment 
— such a one as can be applied by the farmer — or not. Before I state 
the results of my present investigation, it may be in order to first make 
a few general statements, and to give the facts and observations upon 
which those conclusions have been based, so as to enable the reader to 
judge without bias, and to form an opinion of his own. I may also be 
allowed to state that to obtain these facts and make these observations 
I have visited twenty-five different herds of swine ta different parts of 
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Henderson Ooimty, and several of them from four to eight times ; have 
made fifteen post mortem examinations ; subjected to a special treatment 
six different herds, namely, those of Messrs. Kennedy, G-ilchrist, Kice, 
Morris, Beaty, and Graham ; and have experimented on three healthy 
pigs, specially procured for that purpose. It may further be stated that 
the disease is, or was, prevailing this fall and winter, or from October 
13 till the present, in a much milder form in Henderson County, a few 
herds excepted, than it was last year at the corresponding season in the 
counties of Champaign, Stevenson, Fulton, and Lee. At any rate, the 
prevalence of the disease was not as general, its spreading was not as 
rapid, and the mortality was not as great as during the same months 
of last year in the counties named. The morbid process, too, in a ma- 
jority of cases at least, was found to be limited almost entirely to the 
organs of the chest (lungs, pleuras, and heart), and to the lymphatic 
system ; while last year serious morbid changes in the intestines, such 
as ulcerous tumors in the cjBCum and colon, presented themselves in 
about 76 per cent, of all the cases examined, in addition to the morbid 
changes invariably found in the respiratory organs. This greater leni- 
ency of the disease must, of course, be taken into consideration in judg- 
ing the results of the experiments, and the effect of the measures of pre- 
vention and of the medical treatment. 

Still, notwithstanding this greater leniency and the frequent absence 
of conspicuous morbid changes in the intestines, numerous examinations 
of living animals, fifteen post mortem examinations, and repea.ted micro- 
scopic investigations have convinced me that the disease prevailing 
this fall and winter among the swine in Henderson County is exactly 
the same swine plague found last year in the counties of Champaign, 
Stevenson, Pulton, and Lee, only this year's epizootic is milder, and the 
digestive organs, but especially the colon and Cfficura, are less frequently 
affected, which may account for the decreased malignancy or fewer 
deaths and the slower spreading, because the infectious principle is 
always the most concentrated, or, what is the same, the disease-produc- 
ing germs, the Schizomycetes or b'lcillus germs, as I have called them 
before (perhaps, erroneously, cf. below), are always the most numerous 
in the excrements of animals in which the morbid process is pi'ominently 
developed in the intestinal canal. The duration of the disease in the 
individual animals, or the time which elapses fi'om the appearance of 
the first symptoms till a termination, either in death or convalescence, 
is reached, seems also to average a longer time this winter — in Hender- 
son County at least — than last year at the other places named. Several 
circumstances, undoubtedly, have combined to produce this result. Last 
winter, particularly in the latter part of December (1878) and in the 
month of January (1879), the temperature of the atmosphere was very 
low ; it snowed considerably ; the snow became very deep and covered 
the groun'l for a long time ; consequently, everything on the surface of 
the ground remained unchanged and unmoved, and the evaporation of 
moisture was very limited. The disease-producing germs, or the Schiz- 
omycetes, which constitute the cause and infectious princinle of swine 
plague, although not immediately and necessarily destroyed by frost 
and snfiw— r-. <;ent developments have shown that these germs may re- 
tain their vitality for a considerable length of time even if imbedded in 
ice— were prevented from rising into the air, and thus from being carried 
by winds from one place to another, neither could the same be conveyed 
from one Iserd to another in streamlets and currents of water, because 
everything was Ixozen and covered with snow; consequently, these 
germs or Schizomycetes could not propagate 5 they were kept dormant 
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or in a state of rest, and there can be no doubt that a great many, per- 
haps most of them, were thus prevented from finding their proijer nidus 
and therefore perished. Consequently, in the latter part of the winter, 
1879, but little disease was existing. The plague had almost died out 
everywhere. Toward spring, however, sporadic cases made their ap- 
pearance, especially at the borders of timber lands and in swine yards 
and pastures which contained old straw stacks, or something of a simi- 
lar nature calculated to give shelter and protection and the means of 
propagation (warmth and moisture) to the Schizomycetes or disease- 
producing germs. Prom such centers, at the close of last winter when 
snow and frost disappeared, the disease commenced slowly to spread, 
but in the spring nearly every week or ten days a pouring rain set in 
and probably washed away most of the germs or Schizomycetes which 
existed at places accessible to swine, or at which a chance was given to 
enter the organism of a hog or pig with the food or water for drinking. 
Be that as it may, one thing is certain, immediately after a heavy or 
poming rain a perceptible stop or cessation could be observed in the 
spreading of the disease, while each time after the lapse of about a week 
a renewed spreading took place, to be interrupted only by the next heavy 
or pouring rain. Thus the plague made but little progress until the 
pouring rains became less frequent or ceased altogether, or till July and 
August, when a drier season set in, in which heavy dews took the place 
of heavy rains ; but even then, in midsummer, swine plague failed to 
make as rapid progress as a year ago (1878), because the season very- 
soon became too dry to be favorable to a rapid and extensive propaga- 
tion and dissemination of the disease-producing elements. Further, 
during last fall and the larger part of the present winter, the season, 
with brief interruptions, has been very dry, at any rate in Henderson 
County ; and it seema a dry season is not at all favorable to the propa- 
gation of swine plague, unless drainage is veiy poor and the soil is in- 
clined to be wet. Careful observation has con^anced me that continued 
dry weathter on the one hand and pouring rains on the other have a 
decided tendency to reduce, and a common wet spell, brought about by 
repefited light rains — a few of about a week's duration were experienced — 
will invariably promote the spreading of the disease. If it is taken into 
consideration what has been ascertained in regard to the nature of the 
Schizomycetes, and the manner in which they are conveyed from herd 
to herd, and fi-om animal to animal [of. below), no explanation will be 
necessary. 

Whether the circumstances just related have also diminished the in- 
tensity of the infectious principle or the vitality of the Schizomycetes 
by not affording favorable conditions for development and propagation, 
or sufficiently frequent changes from within to without, and vice ve)-sa, 
of the animal organism, as seems to be the case, or whether they have 
only reduced the number of those microscopic parasites by causing a 
great many to perish, or denying them an opportunity to reach their 
proper nidus or place of development in the body of a hog, will be very 
difficult to decide, and is practically immaterial. 

At first, it appeared that the disease was milder oidy in Henderson 
County, and I tliought the sandy soil, the hidy or somewhat broken sur- 
face near the Mississippi River, and the, therefore, more perfect drainage 
might have somerh.ng to do with it; but this probably is the case only 
to a very limited extent, because reliable people have assured me that 
the disease was last year (1878) just as mahguant in Henderson Oof^ty 
as in any other place. Stdl, the sandy soil, good drainage, &c,, is prob- 
ably not altogether without influence, especially if the season is incltued 
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to be dry, for, even during tlie present -winter (1879-'80), the disease 
proved to be more malignant in the eastern parts of the county, in the 
vicinity of BiggsviUe, where the soil is darker and heavier and the sur- 
face less broken than further toward the Mississippi. 

One other circumstance may also have contributed somewhat in caus- 
ing swine plague to be more lenient this year than a j^ear ago. All con- 
tagious and infectious diseases, in order to affect an animal, seem to 
require in the latter a certain degree of predisposition; in other words, 
the disease-producing Schizomycetes, in order to be able to produce mor- 
bid changes, seem to require certain conditions which do not exist in the 
same degree in every animal, and which, to all appearances at least, 
may even be entirely absent in some few animals, or may become par- 
tially or fully exhausted, or completely destroyed under peculiar circum- 
stances; for instance, by a previous attack. Further, it is well known 
that on the first appearance of almost every contagious or infectious 
disease those animals, as a rule, become affected first and succumb 
soonest which possess the greatest predisposition or offer the most 
favorable conditions for the development and the effectiveness of the 
infectious principle. Swine plague does not seem to make an exception. 
Wherever it prevailed very extensively a year ago, it may be presumed that 
the hogs and pigs which possessed a special predisposi tion, or offered very 
favorable conditions, and became exposed to the influence of the infectious 
principle, contracted the disease and have since died, and consequently 
are out of the way; that most, if not all, of the older hogs at present 
existing, especially as the disease prevailed last year almost everywhere, 
are animals with comparatively little predisposition ; and that the pigs born 
since last spring and now living are mostly the offspring of sows which 
were not much predisposed, or did not offer very favorable conditions 
for the development of the disease. That such a difference as to predis- 
position 'must exist becomes patent by the fact that in nearly every 
affected herd, no matter how malignant the disease may prove to be, 
one or a few animals will either remain exempted altogether or will con- 
contract the disease only in a very mild form, and recover. It receives 
also some additional confirmation by the fact that wherever swine 
plague makes its appearance for the first time it usually proves more 
malignant than at places at which it has been prevailing year after year, 
provided the quantity and intensity of the infectious principle are about 
the same. In Henderson County the disease has been an almost regular 
visitor for twenty-seven years, and in Southern Wisconsin it is a com- 
paratively new disease. According to a letter received in December 
(1879) from a reliable person in Bloomington, Grant County, Wiscon- 
sin, swine plague, notwithstanding a very smaU beginning — it was intro- 
duced by one diseased pig from lowa^in November last caused very 
severe losses there. 

PACTS AND OBSERVATIONS ILLXJSTEATINa THE JSIEANS BY WHICH 
SWIIfE PLAGUE IS SPEEAD. 

1. Mr. EenneA-ifs herS, Bozetta, Henderson County, Illinois.~I made my 
first visit to Mr. Kennedy's place on October 14, andfounci a few cases of 
swme plague. His hogs had been all right tiU within a few days. The 
disease had been introduced by three animals recently bou^i-ht out of an 
infected herd. '^ 

2. Mr. ForioarWs herd, near Sagetoion.—I was at Mr. Forward's place 
on October 20. He has no near neighbors. His farm is a very large one, 
somewhat isolated, and situated at the head of several ravines. Con- 
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sequently several small streamlets, so abundant in Henderson County, 
have their source on the farm, and only one has its source above, and 
runs through it. The piece of ground used by Mr. Forward as a hog 
pasture is flanked on three sides by timber, and' his herd of swine, thus 
somewhat protected by the lay of the land against an invasion of swine 
plague, remained exempted from that disease until last year. Three- 
quarters of a mile from Mr. Forward, situated at the head of a ravine, 
which, however, does not extend through the farm, is a rendering-tank, 
where dead hogs are rendered vip into grease or lard-oil. At the tank 
the carcasses are cut up, pieces are frequently lying about, and those 
parts which do not contain any grease or which are not worth tanking, 
such as the lungs, intestines, &c., parts which usually constitute the 
principal seat of the morbid process, are thrown into the ravine, and 
are washed away by the water if the season is rather wet, or remain 
where they are thrown till it rains. Further down this ravine unites 
with another one, and these two united form a small creek, which 
empties into the Mississippi Eiver. Every herd of swine that had access 
to that creek became affected, and nearly every animal died. According 
to Mr. Forward's statement, his herd of swine, about two hundred head, 
remained exempted from swine plague till last winter (1878-'79). One 
morning he found in his hog-lot the head of a dead hog, deposited there, 
he thinks, by a dog, which picked it up at the rendering-tank. When he 
found it his hogs were already feeding on it. Exactly six days later 
some of his hogs exhibited symptoms of swine plague, soon a great many 
became affected, and finally nearly every hog and pig of his herd died. 

3. Mr. Robert Hodson, a storekeeper in Oquawka, made the following 
statement : 

I have a farm on the banks of Henderson Eiver, and last year kept quite a herd of 
hogs. One morning I found lodged at my hog-lot, which joins the river, a dead hog, 
■which had come down stream, and had probably been thrown in some distance above. 
My hogs discovered it earlier than I, and were feeding on the carcass when I came. 
Ten days later they commenced to die. My loss amounted to fully $1,500. 

4. Mr. W. S. I/ord, who lives in Warren County, on the county line 
between Warren and Henderson, stated to me on October 24 that he 
had had no disease among his hogs since 1862 except two years ago, 
"when swine plague was communicated to his herd by a drove of hogs, 
which came from an infected herd, and was permitted, in his absence, 
to stay over night in his hog-lot. That his swine (his herd is not a large 
one, and averages only about fifty or sixty head) remained exempt from 
swine plague every year except two years ago, notwithstanding the 
disease prevailed in his neighborhood annually, is accounted for by Mr. 
Lord as follows : His hog-lot is on high, dry, and bare ground ; contains 
neither straw-stacks, rubbish, half-rotten manure, nor pools of stagnant 
water, and is kept as clean as practicable. Further, his hogs and pigs 
are always confined to this yard, and are never allowed to run at large ; 
they receive their water for drinking regularly from a good well, and 
their food from a corn-crib, situated in the northeast corner of the hog- 
lot. (I inspected his place afterwards, and found things exactly as 
stated.) 

5. Messrs. Moir and Peterson several years ago were engaged in the 
distillery business, and fed about 2,000 hogs. Their hog-pen, which is 
stiU standing, but has not been used for several years, is three hundred 
feet long, and situated close to the bank of the Mississippi. Swine 
plague broke out among their hogs and caused a heavy loss. Several 
times it subsided, or was temporarily stopped by a liberal use of chloride 
of Ume, employed not only as a disinfectant and used externally, but 
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also fed to the hogs by mixing considerable quantities of it with the slop. 
As soon, howevex', as the use of the chloride of lime was discontinued, 
the disease invariably, in about a week, broke out anew, and was just 
as malignant as ever. The experiment was repeated several times with 
the same result. Finally Messrs. Moir and Peterson conceived the idea 
of dividing the long pen into a dozen separate apartments by putting in 
partitions, but the feeding-trough, extending through the whole length 
of the buildij.|, from one end to the other, and sloping gentl:^ toward 
the west, was not divided ; the slop, as before, was let in the upper, 
eastern end, and ran down through the whole length of the trough to 
the lower, western end, where, finally, the refuse was emptied into the 
Mississippi. After this but very few cases of sickness occurred among 
the hogs in the upper or eastern divisions, which received the slop clean 
as it came from the distillery, while in the lower or western divisions, at 
which the slop arrived after it had passed through the upper and mid- 
dle parts of the trough, and had been soiled and contaminated by all 
the hogs in the apartments above, nearly every animal became affected 
and died. In the lowest divisions not one escaped, while in the upper 
ones no deaths occurred. It is, however, but justice to state that Messrs. 
Moir and Peterson, finding much more sickness in the lower than in the 
upper part of the building, soon commenced to use the lowest division 
as a kind of hospital, and used it almost exclusively for sick hogs taken 
out of the upper and middle divisions, which, of course, accounts to 
some extent for the slight mortality in the upper and middle divisions 
of the building, and explains why every animal died in the lowest divis- 
ion, but it does not account for the numerous deaths in the second, 
third, and fourth lowest divisions. 

6. Mr. Sam. Whiteman, near Kozetta, had swine plague in his herd a 
year ago last winter, and disposed of every hog and pig he could find 
on the place. He intended to commence anew, and bought twenty head 
of healthy shoats. After receiving them one dead pig, belonging;- to his 
old hei'd, was found stiff and frozen in a fence-corner, where it had 
died. It was immediately buried three feet deep, but in frozen gi-ound, 
and there the carcass remained frozen tiU the lattei' part of vrinter, when 
it was found unburied and consumed by the twenty healthy yhoats. 
Ten days later the shoats commenced to die of swine plague. 

7. Gcuptain William Morris., in Bald Bluff Township, near the county 
line between Henderson and Warren, gave me the following informa- 
tion : Near his farm. Snake Creek empties into the north branch of Hen- 
derson Pdver. About two years ago somebody dumped two loads of 
dead hogs into Snake Creek, six miles above its junction with the river. 
The stench soon became almost tinbearable, and every hog or pig which 
had access to the creek or river became affected with swine plague. Mr. 
Monns at that time had a large herd of hogs, but he kept them shut 
up in his hog-lot away from the river, and his herd was the only one 
within six miles on that river which remained exemi)t. 

8. Mr. Morrises herd of swine.— I was on his place for the first time on 
October 31. He had then about four hundred hogs and pigs or shoats, 
most of them riuiUiUg at large on a farm of 317 r.cres, and about forty 
or flfiy of his shoats showed such symptoms as iire observed during the 
first stages of swine plague. Only one animal had died {cf. below). 
He had bought, and received on October 18, a dro'se of hogs and shoats 
— about thirty head — out of an infected herd. Some c>' the animals be- 
longing to that herd still exhibited symptoms of disease, but were con- 
sidered as convalescent, while others appeared to be perfectly healthy, 
or showed only sUght traces of having been sick. When I was there 
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tlie whole drove was shut up by itself in a separate hog-lot, but had been 
driven over the farm, and was fed and taken care of by the same per- 
sons who attended to the other hogs. The first syinptouis of sickness 
among Mr. Morris's old herd were noticed a few days ago, probably on 
October 35. 

9. Mr. Morrises herd agam. — On November 18, Mr. Morris informed rae 
that to test whether a wound would absorb the infectious principle, ho 
had, several days before, contrary to my advice, castrated a few (live) 
apparently healthy boar pigs, and had kept them separated from the dis- 
eased portion of his herd. When I was there (on November 18) three 
of these pigs were dead, and a fourth one was in a dying condition, not- 
withstanding the very mild form in which the disease was ijrevailing, 
especially in the herd of Mr. Morris. 

10. Mr. John Began, near Biggsville, informed me on November 19 that 
his pigs commenced to show symptoms of disease just a week after they 
had been marked by cutting their ears. Swine plague was prevailing 
in the neighborhood. 

11. Mr. Pendarvis, an intelligent farmer and dealer in cattle and hogs 
at Earitan, in the southern part of Henderson County, informed me on 
November 24 that a few years ago one of his neighbors lost nearly all 
his hogs. In his hog-lot was an old straw-stack, which served as a 
sleeping-place for the animals. A few months later this neighbor bought 
a healthy lot of hogs or shoats, and turned them into the hog-yard 
which contained the straw-stack. Swine plague very soon broke oat 
among them, and nearly all died. A whole year later this neighbor 
again bought a healthy lot of hogs and turned them into the same yard 
which still contained the same old straw-stack, and soon the disease 
once more made its appearance, notwithstanding the fact that at that 
time no swine plague was prevailing anywhere in the neighborhood. 
After this the neighbor inclined to accuse the old straw-stack as the 
cause of the mischief, i-emoved it promptly, cleaned his swine-yard thor- 
oughly, aud kept it free from old straw, &c. He has not had a case of 
swine plague among his hogs since the straw-stack was disposed of. 

13. Mr, Biclcetfs herd, on Henderson River, three miles from Qquawka. 
I was on Mr. Eickett's farm on November 9. He has his herd of f?wiue 
divided, and keeps one portion, about thirty head, in an inclosed yard 
on high, dry, and bare ground, free from straw-stacks and stagnant pools 
of watei', where they receive their water for drinking from a weU close 
to the fence. The other portion of his herd is running at large, and has 
access to the river. Among the latter swine plague has made its ap- 
pearance, while the hogs which are kept in the yard are perfectly healthy. 
Mr. Eickett stated that to his certain knowledge dead hogs have been 
thro\vn into the river above and have floated down past his place. 

13. Mr. William B. Grahani's herd, two miles from Biggsville. My 
first visit to his place was on December 29. Mr. Graham's herd con- 
sisted at that date of 137 hogs and sh(>:it,«, a majority of which had been 
ringed late in October. The v.'hole herd had the run of a large pasture 
and of a corn-stalk field, and slept till within two days in a huge straw- 
stack. The common feeding-place was around a corn -crib in the stalk- 
field, and the water for drinking was obtained from a small streamlet of 
running water flowing diagonally from northeast to southwest through 
the pasture. This small creek or streamlet has its source 'ibove, on the 
farm of one of Mr. Graham's neighbors, who also has his hog-yard or hog-- 
pasture on the same streamlet, but above. lu the early part of Decem- 
ber or (more likely) in the latter part of November, swine plagn^- made 
its appearance in the herd of his neighbor, who immediately sold and 
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shipped his whole herd, probably to Chicago, as soon as he found his 
animals sick and dying, or after he had lost a few. In Mr. Graham's 
herd the disease made its appearance, according to his statement, on 
December 2% or 22, but probably a few days earlier, because the first 
symptoms very likely had been overlooked. Tip to December 29 three 
animals had died, and were hauled away early in the morning before my 
arrival by the "dead-hog man," or tank agent. I found from twenty- 
five to thirty animals unmistakably sick, about forty or fifty doubtful, 
and about fifty or sixty, to all appearances, perfectly healthy. Among 
the sick ones, which were aU such as had been ringed — at that time no 
sick animal could be found among those that had not been ringed — 
about a dozen or more had badly swelled and ulcerating lioses, and pro- 
duced at each breath a snorting or snuffling noise. Although Mr. Gra- 
ham, having invested in " sure-cure medicines," did not consent at that 
time to subject his herd to an experimental treatment, or did not give 
them into my charge, I advised him to separate the healthy animals from 
those evidently sick, and to remove the former to a non-infected place 
out of the intluence of the infectious priuciple. When I visited him 
again, on January 10, he had made a separation, but had moved the 
healthiest or best portion of his herd to a piece of low ground, full of 
hazel brush and low scrubs, situated below and to the southwest of the 
old hog-pasture, and traversed by the same small creek. This was un- 
doubtedly the very worst piece of ground to which he could have taken 
healthy hogs for protection, because all the water passing through that 
piece of ground came from the old hog-pasture, and the animals in con- 
sequence had to drink infected water. On January 10 most of the ani- 
mals taken to that piece of ground, and constituting originally the best 
portion of the herd, had died; only a few were stiU alive. 

14. Mr. OampbelVs herd at Monmouth. — Mr. Campbell informed me on 
February 11 that a few years ago he had his hog-lot on the banks of a 
creek ; swine plague broke out in his herd and nearly every animal 
died. He is sure the disease was communicated to Ms herd by the 
carcasses of dead hogs which floated down the creek. 

The above facts and observations, which have not been observed by 
myself, have been commnnicated to me by reliable persons, whose verac- 
ity cannot be doubted. They corroborate my former conclusions con- 
cerning the infectiousness and the spreading of swine plague, as stated 
in my previous reports, and demonstrate especially — 

1. That swine plague, very probably, is not communicated, at least 
not easily, unless the iofectious principle (the Schizomycetes) is intro- 
duced either into the digestive apparatus with the food or with the 
water for drinking, or directly into the blood through wounds, sores, 
scratches, or external lesions (cf. No. 4, W. H. Lord, and No. 12, Eick- 
ett). ' ' 

2. That the carcass of a hog or pig that has died of swine plague will 
communicate the disease to healthy swine, if eaten by the latter before 
it is thoroughly putrifled [cf. No. 2, Forward ; No. 3, Hodson ; No. 6, 
Whiteman). ' ' ' ' 

3. That even frost is not sufficient to destroy the infectious principle, 
provided the Schizomycetes, which constitute the same, are not exposed 
for some time, for instance, on the surface of the ground, &c., to the 
direct influenoe of the low temperature, but protected against external 
influences by some organic substance {cf. No. 6, Whiteman, and No. 11, 
Peudarvis.) 

4. That swine plague is readily and frequently communicated to 
healthy hogs by means of the water used for drinking, if it is contami- 
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nated with the infectious principle either by the carcass or parts of a 
carcass of a dead hog, or by the excrements, urine, and nasal discharges, 
saliva, &c., of the diseased animals, and that in many places a gross, 
and sometimes even criminal, carelessness is prevailing in contaminat- 
ing and infecting the waters of rivers, creeks, streamlets, &c., by allow- 
ing diseased animals to have access to them, and by throwing in the 
carcasses of dead hogs, by which a considerable spreading of swine- 
plague is effected {of. No. 2, Forward; No. 3, Hodson: No. 7, Morris: 
No. 12, Eickett; No. 13, Graham ; No. 14, CampbeU). 

5. That one or a few diseased swine can, and frequently do, commu- 
nicate swine plague to a whole herd of healthy animals by infecting the 
food or water for drinking by means of their dirty feet and noses, soiled 
with their excrements, urine, nasal discharges, saHva, or blood, as the 
case may be [cf. No. 5, Moir and Peterson ; No. 8, Morris ; No. 13, Gra- 
ham). 

6. That every wound, scratch, or sore on the surface of the body con- 
stitutes a port of entry for the infectious principle of swine plague, if 
the latter is prevailing in the immediate neighborhood [cf. No. 9, Mor- 
ris ; No. 10, Eagan ; No. 13, Graham). 

7. That an old straw-stack — any other porous body undoubtedly as 
well — may preserve the infectious principle for months, and even for a 
whole year {cf. No. 11, Pendarvis). 

8. That the infectious principle (the Schizomycetes) enters the animal 
organism, and communicates the disease more readily and sooner through 
external sores and lesions than through the digestive canal or any other 
means (ef. No. 9, Morris ; No. 10, Eagan ; No. 13, Graham). 

SWUfE PLAGTJE NOT LIMITED IN ITS ATTACKS TO SWINE. 

That swine plague can be communicated to other animals besides 
swine has been demonstrated by the experiments of Dr. Klein, Professor 
Law, and myself, and also by several chemical observations ; but the 
question as to whether swine plague can also be communicated to human 
beings is yet undecided, because such experiments, inoculations, necessary 
to decide that question, can be easily made on animals, but, for obvious 
reasons, not on human beings. As to the latter, we have to rely entirely 
upon clinical observation and accidental infection. The director (the 
late Prof. A. C. Gerlach) and the faculty of the Eoyal Veterinary School 
at Berlin, Prussia, officially gave it as their opinion in a report bearing 
date of February 25, 1875, that swine plague — ^^hwmorrhagische Follicular- 
Diphtherie des DicMarms" in the report— can be communicated to human 
beings {of. '^GiitacMlicher BerieJit ueber verdorhene Leberwuerste," com- 
municated in Gerlach's "Arohiv fuer wissenschaftUehe und praMische 
ThierheilJcunde," Vol. I, page 182). It may also not be out of place to 
relate a case that occurred last summer in Knox County, Illinois. A 
well-to-do and highly respectable family, residing near Yates City, lost, 
in last July, three children, aged respectively thirteen, five or six, and 
two and a half or three years, of a disease diagnosed by the attending 
physicians as diphtheria. The two remaining children of the same 
family also became affected, but recovered. Five physicians were in 
attendance, and made a careful research as to the possible cause or 
causes, and could find but one thing wMch might be construed as such. 
The family used ice which had been taken from a creek into which, 
above, some hogs (hogs that had died of swine plague) had been thrown 
just before the water of the creek became frozen. My informants are a 
"highly respected physician in Biggsville, Dr. Maxwell, and a near rela- 
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tion of the afflicted family, Sir. Jobn McKee, wbo has a drug-store in 
the same place. 

FACTS AND BXPEEmENTS RELATING- TO TEBATMENT AND PEEYENTION. 

Considering it as one of the principal objects of my present investiga- 
tion to ascertain what may possibly be accomplished in regard to treat- 
ment and prevention, or rather as to arresting the spreading of swine 
plague from herd to herd and from animal to animal by such means as 
are at the command of the farmer, and can be employed by every one 
who possesses common intelligence and an ordinary degree of watchful- 
ness, I made quite extensive experiments with six difi'erent herds of 
swine, numbering from twenty-odd animals to about four hundred, or, 
on an average, about one hundred and fifty head each. 

1. Mr. Kennedy'' s herd.— My first visit, as already stated, was made on 
October 14. Mr. Kennedy kept his herd of swine, of twenty-odd head, 
in a pasture a short distance from his house. He had recently bought 
a few pigs out of an infected herd, and thereby introduced the plague 
among his swine. I found three sick animals, among them one that was 
very sick. These three, on my advice, were immediately taken out of 
the pasture and put in an open pen by themselves, built expressly for 
them in the orchard. The other hogs or shoats were also taken out of 
the pasture and shut up in a yard, which had formerly served as a cat? 
tie-yard. The three diseased" pigs were treated with hyposulphite of 
soda, of which they received each, three times a day, a (heaped) tea- 
spoonful in their water for drinking. I further instructed Mr. Kennedy 
to feed and water each time, morning, noon, and night, first his healthy 
shoats and then the sick ones, and not to enter or go near the pen or 
yard of the healthy animals after he had been to the sick pigs. My 
directions, as far as I could learn, have been faithfully complied with in 
every particular ; at any rate, the medicines haive been promptly given 
according to my directions. My subsequent visits to Mr. Kennedy's 
herd were on October 17, 18, 21, 24, and 27. One of the sick pigs died 
on October 23 and another on October 26 ; only one of the three recov- 
ered, which, as I learned afterwards from Mr. Kennedy, was doing well 
and was again with the herd. Of the latter, only one animal exhibited 
once slight symptoms as if affected — it coughed some — and although my 
advice to separate it from the herd was not complied with, no further 
developments have taken place. The sick animal which recovered had 
only a comparatively slight attack of the disease, and with the care be- 
stowed upon it — a clean, spacious pen, clean water, and clean food — 
would probably have recovered even if no medicines whatever had been 
used. In this herd, therefore, the hyposulphite of soda probably faUed 
to do any good, although it seemed during the first week of the treat- 
ment as if a slight improvement was obsei'vable, due, very likely, more 
to a change of quarters, clean water, and clean food — in the pasture the 
animals had access to a stagnant pool of Avater — than to the medicine. 
Still, whenever medicines are given, people, an a rule, are always iaclined 
to ascribe every change for the better to their use. 

2. Mr. Oilchrisfs herd. — Mr. Gilchrist lives on a large farm, twelve or 
thirteen miles from Oqnawka, on the Warren Oounty line. My first 
visit to his place was on October 14. His herd v'onsisted of over one 
hundred head of hog.s and slioats, of which about fbrt>- showed more or 
less plain symptoms of disease. Bex'eral ;)i)inuus had (lied. I requested 
a division into at least iliree, (liffereut lots, which nuiy be designated as 
ISTos. 1, 2, and 3. Lot S^o. 1, it was agreed, should only contain such 
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animals as appeared to be perfectly healthy, and -without any symptoms 
of disease ; lot ISTo. 2 was to be composed of such animals as did not a.p- 
pear to be perfectly healthy, but did not ihow any plain symptoms of 
swine plague; and lot No. 3 should include aU those animals evidently 
sick. Lot No. 1, Mr. Gilchrist promised should be removed to a piece 
of ground — a small field without any water— which had been planted t« 
com, was free from any old straw or other rubbish which might possibly 
harbor any disease-germs, and was to be plowed the next day. Lot No. 
2 he promised to put in another uninfected yard, separate from the reg- 
ular hog-lot or pasture ; and lot No. 3, it was agreed, should remain in 
the old hog-yard, occupied so far by the whole herd. It was further 
agreed that lot No. 1 should receive twice a day ten drops of pure car- 
bolic acid in the water for drinking for 150 pounds of live weight, and 
lots Nos. 2 and 3 each, three times a day, a teaspoonful of hyposulphite 
of soda for every 150 pounds of live weight. Enough of each medicine 
was left to last from three to four days. When I made my second visit, 
on October 18, I found that only a part of the medicine, the carbolic 
acid, which had been given to the whole herd, had been used, and that 
no separation had yet been effected, because Mr. Gilchrist, on account of 
sickness, had been unable to perfect the necessary arrangements. The 
field or piece of ground intended for lot No. 1, however, had been plowed, 
and was ready for the recepti;)n of the animals. The plan of sei)aration 
underwent a slight change as to lot No. 3, which it was thought best to 
divide again by putting the most seriously affected animals, lot No. 4', 
in a couple of open pans, situated in the barn-yard, and originally built 
for hog-pens, but uuoccux)ied for a long time, ajid by leaving in lot No. 
3, in the old swine-yard, only such animals as were evidently, though not 
dangerously, sick. It was further decided that lots Nos. 1 and 2 should 
be treated with carbolic acid, and lots Nos. 3 and 4 with hyposulphite 
of soda. On the whole the herd was not any worse than on my first visit, 
except that a few more animals were coughing. Only one animal had 
died, and a post mortem examination made of this, but the result was not 
very satisfactory on account of the high state of putrefaction. Another 
pig, however, about five months old, was killed by bleeding for the pur- 
pose of a post mortem examination. Eesult: Morbid changes (hepa- 
tization) in the lungs, and enlargement of the lymphatic glands, as 
usual ; a few ulcerous tumors in the intestines ; numerous entozoa (alive) 
in the choledochus, and some dead worms in the intestines. Went again 
to Mr. Gilchrist's on October 21 and 24, and found that aU arrangements, 
as agreed upon, had been carried out. Lot No. 1 was on the plowed 
ground; lot No. 2 in another separate yard; lot No. 3 in the old hog- 
lot; and lot No. 4, composed of seven very sick pigs, in a couple of small 
open pens in the barn-yard, separate from any of the yards occupied by 
the others. The medicines, too, had been given according to directions. 
On examining the several lots on October 24, 1 found in lot No. 1 a. small 
pig, a so-called runt, that showed symptoms of disease. It belonged to 
lot No. 3, but being very small had crawled through the fence. It was 
immediately removed, and afterwards killed for jwst mortem examina- 
tion. In lot No. 2 a sick pig was also found, which was likcAvise removed. 
In lot No. 3 nearly all the animals showed more or less plain symptoms 
of disease, but none were very bad or dangerously sick. Lot No. 4, as 
stated, contained the worst <!ases, and was originally composed of seven 
animals, but the number had been reduced to five, for one had died, 
and another had escaped over the rather low fence. Of these five ani- 
mals, two, on examination, proved to be very sick. 
The post mortem examination of the small pig, mentioned above, re- 
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vealed the usual morbid changes in the lungs and in the heart to a lim- 
ited degree, and nothing extraordinary except a firm adhesion (or union 
by firm connective tissue) between the posterior part of the left lobe of 
the lungs and the costal pleura. 

Left more medicines — carbolic acid and hyposulphite of soda — with 
directions how to use them, with Mr. Grdchrist. 

Went again to Mr. Gilchrist's on October 31, and found that the two 
very sick pigs and one of the others of lot No. 4, and a few of lot ]^o. 3, 
had died, and that all others were doing well. In, order to learn the final 
result I visited Mr. Gilchrist's herd once more, on December 16, and 
found that no deaths, and no plain cases of sickness, had occurred in 
lots I:^os. 1 and 2, with the exception of the pig which was removed 
from lot No. 2 on October 24, and died afterwards. Lot No. 2 had been 
removed early in November to another yard or place, a piece of plowed 
ground. In lot No. 3 comparatively very few deaths had occurred. 

It must be stated that during the whole experiment none of the hogs 
or pigs received any water except such as was pumped by a windmill 
from a deep well. Formerly the animals had access to a little streamlet 
proceeding from some springs. The medicines (the carbolic acid and the 
hyposulphite of soda) were given simply on account of their antiseptic 
and disinfecting properties, because there was reason to suppose that 
the water used for drinking, not withstanding it was pumped from a deep 
well, might become infected, or be contaminated by Schizomycetes or 
disease-germs floating in the air while exposed. It was pumped by a 
windmill into a large and open wooden trough, situated in close prox- 
imity to the pens of lot No. 4, and adjoining on the other side the old 
swiae-yard, occupied by lot No. 3. From tMs trough the water was car- 
ried in buckets to lots Nos. 1, 2, and 4, and carried by means of a pipe 
into lot No. 3. 

3. Mr. Henry Biceps herd. — I visited Mr. Eice's place, about eight miles 
northeast from Oquawka, for the first time on October 17. His hogs 
and pigs had the run of the barn-yard and of two large pastures, one of 
which contained water, and had also access to the stack yard, which 
contained old straw stacks. I found nine decidedly sick animals, and 
five dead ones. Of the latter three were very much putrefied; one had 
died but two hours before, and the other died while I was there. Con- 
sequently I had an opportunity of making two post mortem examina- 
tions. The pig which had been dead two hours — an animal probably 
six months old and in good condition as to flesh — was examined first. 
The morbid changes were as follows : Lymphatic glands enlarged, blood 
coagulated and separated into dark clots and yellowish-colored serum, 
one-third of the whole tissue of the lungs hepatized, the non-hepatized 
portions of the lungs partly filled with fluid exudation and containing 
innumerable small, reddish-brown specks, caused by extravasations of 
blood (these lungs constituted, in their mottled appearance, and with 
their numerous embolic hearths and extravasations of blood, a very 
characteristic specimen, and I regret that I was not prepared to have 
them photographed); some serum in chest and pericardium; all blood- 
vessels of the auricles of the heart turgid with dark-colored blood. In 
the abdominal cavity, one small, incipient ulcerous tumor and numerous 
worms {Triehocephalus erenatus) ; in csecum, uumei'ous ulcerous tumors in 
different stages of development; spleen very large and dark colored, 
and other organs destitute of any morbid features. 

The other animal, a four months old boar pig, was examined immedi- 
ately after death. The morbid changes were as follows : Lymphatic 
glands enlarged ; blood of normal color ; considerable exudation (serum 
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and coagualtions, the latter principally on the anterior surface of the 
diaphragm) in the chest ; over one ounce of serum in the pericardium ; 
distinctly marked and fally developed hepatization only in the lower 
portions of both lobes of the lungs, but incipient hepatization or fluid 
exudation, and numerous small red spots of extravasated blood, each 
about a large as a pin's head, everywhere through the whole pulmonal 
tissue, but especially toward the lower border of the lobes ; the capillary 
vessels of the heart, and particularly those of the auricles, turgid with 
blood. In the abdominal cavity: The whole peritoneum, but especially 
the serous coat of the intestines, congested, that is, aU the smaller capil- 
lary vessels turgid with dark-colored blood ; the intestines in many 
places agglutinated (adhering) to the walls of the abdominal cavity; the 
liver very dark and congested ; the gall thick or almost semi-soHd ; the 
mucous membrane of the stomach wine-colored, and almost black, and 
very much swollen toward the pylorus ; the mucous membrane of the 
duodenum black and gangrenous, and that of the jejunum purple and 
wine-colored ; a large number of ulcerous tumors of various size in colon, 
and a few in caecum ; no entozoa or worms. 

Neither of the two pigs presented any external morbid changes, ex- 
cept No. 2, which was slightly bleeding from the nose when it was dragged 
from the place where it had died to the place where the post mortem ex- 
amination was made. 

The following arrangements were made: The whole herd, some sixty 
odd head, was divided iuto two lots, No. 1 to contain the apparently 
healthy animals, or those not evidently sick, and No. 2 to be composed 
of seven very sick animals. On my arrival I found, as already stated, 
nine very sick pigs, but one died during my presence, and another was 
nearly half a mile from the barn-yard in the remotest of the two pastures, 
and was there left to its fate, as it was expected to die within a short 
time. The seven very sick pigs or shoats were shut up iu a pen espe- 
cially prepared for them, and lot No. 1, composed of those animals ap- 
parently healthy, was allowed to go to pasture (the one nearest the barn- 
yard) during the day, but was shut up in the barn-yard during the night, 
from sundown till ten o'clock in the morning, or till the dew had disap- 
peared from the grass. The barn-yard was on high and dry ground, 
perfectly bare, and destitute of straw stacks, half-rotten manure, or pools 
of stagnant water. The pasture, too, was destitute of old straw, &c., 
and contained no water. The animals, therefore, received no water but 
what was drawn from a well in the barn-yard. Before my arrival the 
herd had access to running water in the remotest of the two pastures, 
and also to a stack-yard which contained old straw. All this was stopped. 
Lot No. 1 was treated with carbolic acid in the water for drinking, the 
same as lots Nos. 1 and 2 at Mr. G-ilchrist's place, because ifcwas thought 
probable that the animals of lot No. 1 might pick up some disease-pro- 
ducing germs either with their food or with their water for drinking, 
which was exposed in an open trough after it had been pumped from the 
well. Lot No. 2, composed, as mentioned, of seven sick pigs shut up in 
a pen, was treated with hyposulphite of soda, a tea-spoonful three times 
a day for every 150 pounds of live weight, in the water for drinking. 
The 'first dose of that medicine was given in my presence in skimmed 
milk, and was taken by five of the sick pigs. One of them, after it had 
taken some, commenced to vomit, but soon went to the trough for more. 
Two had no appetite and refused to take anything. 

The five dead pigs, the two examined included, were cremated in my 
presence at the place where the autopsies had been made. One sick pig, 

4: C D 
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not under treatment, and apparentify convalescent, was examined as t( 
temperature, and was found to bfe only 101^° F. 

Went again to Mr. Eice's place on October 18. The sick pig, lefi 
alone in the pasture, was dead, and had been cremated ; the seven sicl 
pigs in thfir pen (lot IsTo. 2) were stDl alive. A " dead-hog man," thai 
is, a man who travels with a wagon through the country to collect the 
dead liogs from the farmers for a rendering establishment, had called a1 
noon, and come into the house while the family was at the dinner-table, 
The stench emanating from his person and his clothes caused the whole 
family to vomit. Ko wonder, therefore, that such men are instrumental 
in sjjreading the disease wherever they go. Mr. Eice had ordered him to 
beep away from his premises. There is considerable suspicion in Hen- 
derson County, and elsewhere, that these " dead-hog men " find it some- 
times in their interest to infect healthy herds of swine, expecially such 
as are nearly ready for the market, and therefore promise a rich harvest. 

Finding that all my arrangements had been faithfully carried out, I 
leit some more medicines (carbolie acid and hyposulphite of soda). 

Went again to Mr. Eice's place on October 21. Of the seven sick pigs 
three had died, one had escaped while the gate was open, and three were 
still in the pen and alive. Of these latter 1. found two very sick, and 
about ready to die, while one was apparently improving, and convales- 
cent. All tLe animals of lot No. 1 v/ere doing well. My directions had 
been complied with in every particular. 

Made another visit to Mr. Eice's place on October 27, and found that 
all the diseased pigs of lot No. 2 (the seven shut up in the pen, and 
treated with hyposulphite of soda) had died. The one that escaped 
had been caught and again confined, while all others (lot No. 1 ) which 
had been treated with carbolic acid in the water for drinking were doing 
first rate. So it seems that in this case the hyposulphite of soda has 
done no good as a curative remedy ; even the one pig which seemed to be 
convalescent or improving on October 21 had died. Afterward, on De- 
cember 18, I made one more visit, and learned that no loss whatever had 
occurred in lot No. 1, while in lot No. 2 every animal had died. 

4:. The herd of Capt. Wm. Morris, which, as has been mentioned, con- 
sisted of about four hundred animals. When I made my first visit on 
October 31, about forty or fifty animals were coughing, and exhibited 
more or less symptoms of swiae plague. Only one animal had died, 
and as it had been dead but a few hours a post mortem examination was 
made. Morbid changes : Externally nothing abnormal, except a little 
redness between the fore legs. Internally : Enlargement of the lym- 
phatic glands ; extensive hepatization and numerous small extravasa- 
tions of blood in the lungs ; considerable exudation in the not yet hepa- 
tized portions of the puhnonal tissue, which caused ths lungs to fill the 
whole thoracic cavity. The substance of the heart appeared to be in a 
state of congestion, and not only the auricles, but also the ventricles of 
that organ presented their capillaries turgid with blood. In the abdom- 
inal cavity tho only morbid changes that could be fotmd consisted in 
incipient ulceration in the mucous membrane of the stomach. No en- 
tozoa or worms, neither in the bronc'iiie nor in the intestines. 

Mr. Morris promised, at my request, to divide his herd into several 
lots, and to separate the healthy animals from the diseased ones. I left 
two pounds of carbolic acid to be given to the healthy animals in the 
water for diinkiug, and a quantity of hyposulphite of soda for the 
diseased ones. 

Went again to Mr. Morris's place on November 3. My 'lirections had 
been complied with. The whole herd had been divided into six difi'er- 
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ent lots, the diseased animals by themselves and the healthy animals by 
themselves, in different yards or inclosures. The medicines, the car- 
bolic acid and the hyposulphite of soda, had been used and no deaths 
had occurred. It even seemed as if the appetites of the diseased ani- 
mals had somewhat improved, and as if the coughing had become a lit- 
tle le§s. Still how jnuch of the apparent impro vemen t should be accred 
ited to the medicines, how ranch to the clear and cold atmosphere — the. 
thermometer indicated several degrees below the freezing point ; how 
much to the continued dry weather — it had not rained for several 
weeks ; and how much to the strict separation and the division of the 
large herd into smaller lots, is very difiicult to determine. At any rate 
the disease prevailed in a very mild form in Mr. Morris's herd. 

My next visit was on IS'ovem.ber 7, when I found the strict separation 
broken up on account of the scarcity of water — it had not rained for 
nearly a month. During the night the pigs were still kept in their 
respective pens and yards, but during the day four of th« ditterent lots 
had access to a common trough to get water. The arrangement was as 
follows: One well, separated by a fence, supplied two troughs with 
water. One of the troughs was placed in a swine-yard, occupied by 
about one hundred healthy hogs and pigs, and the other one was out- 
side and furnished water for the four lots mentioned. The hogs and 
shoats recently bought by Mr. Morris, us before mentioned, composed 
the sixth lot, and were kept by themselves in tlie barn-yard, more than 
.forty rods distant from the other swine-yards, and received their water 
for drinking from a well near the barn. I found nearly one hundred 
hogs and pigs, or about 25 per cent, of the whole herd, more or less 
coughing, a few thumping, a few limping, and some very much ema- 
ciated, but only one animal dead. The carbolic acid had been used 
freely in the water for drinking, and Mr. Morris is inclined to ascribe 
the unusual mildness of the disease (caused undoubtedly by a combina- 
tion of circumstances) to its effect. Left more carbolic acid and some 
hyposulphite of soda. 

On November 8 it commericed to rain, and continued for a week. 

Went again to Mr. MoitIs's place on November 18. Found about 50 
per cent, of the whole herd affected and coughing, but the disease was 
of such a mild type that only three animals, which had been castrated, 
had died, as has been mentioned before, or rather had been killed by 
Mr. Morris when he found them past recovery. One of these three had 
been dead only a day and had not yet been buried. It was in a first- 
rate state of preservation, and therefore a good subject fm ^iost-ntortem 
examination. Morbid changes : Externally, a little redness of the skin 
on the lower surface of the body and between the fore-legs. Internally, 
lymphatic glands swelled; adhesion, though not extensive, between left 
lobe of lungs and diaphragm; both lobes externally very mottled in ap- 
pearance, and diseased in about an eqnal degree, but the hepatized por- 
tions and lobules alternating with almost healthy portions, and in the 
latter numerous extravasations of blood presenting themselves as 
small red spots.* 

* The iUustratioii, Plats II, presents tbe external surface of the left lobe, photo- 
graphed from nature, but a little reduced in size, and somewhat distorted in shape on 
account of its weight while suspended before the camera. The coutral portion of the 
plate is a good representation, and shows the mottled appearance of the lobe, but the 
left and upper portion of tlie plate are poor, aad were evidently not in focus. The 
miorophotoi^Taphs, Plate III, figs. 1 to 6, were taken from slides of transversal sections 
of pulmonal tissue of the right lobe of the same lungs. Fig. 1, Plate III, taken from 
a very thin section, shows nearly all the pnlmonal vesicles perfectly closed ; fig. 2 
show's diseased pleura and smaU blood extravasations; fig. 3 is from a very tlun sec- 
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Those parts and lobules not yet hepatized, or perfectly impassable to 
air, contained considerable exudation stiU in a fluid condition, and some 
of the smaller bronchise, especially those in the posterior portions of the 
lungs, harbored a very large number of very fine thread-shaped worms 
(Strongyli paradoxus). As other morbid changes, may be mentioned 
several ounces of serum in the chest, and more than one ounce in the 
pericardium. There was nothing very abnormal in the abdominal cavity. 
The dead pig was an animal about seven months old, and in a fair con- 
dition as to flesh. 

November 22. — The disease had developed a more malignant character. 
Over two hundred animals were sick ; from forty to fifty were very bad, 
and several deaths had occurred. Ordered once more a strict separa- 
tion, which had become possible, since abundant rains had removed 
the scarcity of water ; gave some carbolic acid, and some salycilic acid, 
and some hyposulphite of soda, to be tried on different lots, with in- 
structions how to use it. 

The continued rainy weather, the exceedingly bad conditions of the 
roads, and the great distance of Mr. Morris's place from Oquawka^ 
(about fifteen miles), prevented me from making another visit during 
the month of ISTovember. I was, however, informed by letter, dated 
December 1, that the separation had been carried out, the medicines 
used according to directions, and that only a few animals had died, and 
all those sUghtly affected were recovering. I made afterwards, on De- 
cember 18, another visit, and found the separation broken up again as 
soon as an improvement became apparent. StiU, comparatively few 
animals, the exact number I was unable to learn, had died. Pound one 
dead animal when I was there. The post-mortem examination revealed 
the usual morbid changes in the lungs, heart, pleura, pericardium, and 
lymphatic system, but no morbid changes of any consequence in the 
abdominal cavity, except enlarged glands and somewhat -degenerated 
pancreas. 

5. The herd of Mr. Uly Beaty, about four miles from Oquawka. This 
herd consisted of about one hundred head of hogs and pigs, and was 
visited for the first time on December 20. Found two pigs dead and 
five very sick. The herd was divided into two portions, and had been 
for some time. About thirty of the older and larger animals were kept 
in a high and dry pasture close to the house, and were said to be healthy; 
consequently I had nothing to do with them. The other portion of the 
herd, composed of about seventy, mostly smaU and young animals, 
among which the cases of sickness and death had occurred, occupied 
the barn-yard, and were allowed to roam on a large uncultivated tract 
of very broken land partly timbered. This (infected) part of the herd 
was immediately divided ; all animals apparently healthy were removed 
to the orchard, and the diseased ones were allowed to stay where I 
found them. Two other pigs were kept in an open pen adjoining the 
bam, and separated from the barn-yard only by a fence. These were 
not disturbed, received no medicines, and did not become affected. The 
apparently healthy pigs removed to the orchard were treated with car- 

tion, and siows diseaBod and tMctened pleura. The noi-mal pulmonal tissue is recog-, 
■DizsMo, notwithstanding the pulmonal vesicles are more or less filled with exudation;' 
fig. 4 shows extravasation of hlood and hepatization, but the structure of the pul- 
monal tissue can still he recognized ; fig. 5 shows in its upper portion a blood vessel 
completely filled with blood ; and fig. 6, which was taken from a thicker section, not 
stained, presents partially hepatized pulmonal tissue, in which the shape and form of 
the pulmonal cells are yet visible. Figs. 1 to 5 were taken from sections stained witi 
Kleiuenburg's solution, 
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bolic acid in the water for drinking, the same as lots E"os. 1 and 2 of Mr. 
GUchrist's, and lot Ko. 1 of Mr. Eice. IJTo medicines were given to the 
five sick pigs, because they were small, emaciated, of httle value, and 
were not expected to recover. On December 22 three of the sick pigs 
had disappeared and could not be found ; they had probably wandered 
off to a nook in one of many ravines, and there died. 

December 27.— No new cases of disease, except in that portion of the 
herd composed of the older animals which were kept in the pasture. 
An old stag, which had been castrated only a few weeks before, was 
found dead. According to the information received, it had shown symp- 
toms of inflammation of the brain for about twenty-four hours before its 
death. It died on December 26. Putrefaction had set in, but a j?os«- 
mortem examination was made for the purpose of learning whether the 
animal was affected with swine plague or had died of another disease. 
External morbid changes : the skin on the lower surface of the body 
purplish-black ; the castration wounds not fully healed ; and the sper- 
matic cords inflamed, enlarged, and almost black. Morbid changes in 
the chest : distinctly limited hepatization in the lower anterior or small 
lobes of the lungs ; numerous unusually large extravasations of blood 
in the puhnonal tissue ; the heart very much enlarged, about twice its 
normal size, and full of dark-colored blood, only partially coagulated ; 
several ounces of serum in the pericardium. In the abdominal cavity 
nothing could be ascertained with certainty, as putrefaction was very 
much advanced. The skull was not opened, because no instrumenta 
were at hand. There can be no doubt the animal was affected with 
swine plague, but it is doubtful whether death was caused by that dis- 
ease or by something else — ^for instance, by an overdose of salt or brine ; 
at any rate, the symptoms observed during Mfe, if correctly reported, 
would justify such a conclusion. 

Visited Mr. Beaty's herd once more in January, and found that the 
five pigs which were sick on December 20 had aU died, and that none 
of the others, with the exception of the old stag, had exhibited any 
symptoms of disease. After the 20th of December all received their 
water for drinking from a well close to the house. Before that date, the 
larger portion of the herd (the one kept in the barn-yard) had access to 
several small streams of running water. 

6. Mr. William B. Graham^s herd, two miles from EiggsvUIe. — This 
herd has already been mentioned. I made my second visit to Mr. Gra- 
ham's place on January 10, principally for the purpose of obtaining 
fresh material for experimental purposes. About fifty animals of his 
herd had died, notwithstanding the use of " sure-cure medicines," and 
most of the hogs and pigs still alive were more or less affected. Mr. 
Graham was not at home, but as several dead pigs were lying about un- 
buried, I was permitted to make a post-mortem examination and to tak& 
all the material wanted. I chose a barrow about sis months old, 
which had died, probably, not over an hour before. The carcass, which 
was but little emaciated, presented the following morbid changes: The 
skin on lower surface of abdomen, between the fore-legs, &c., was of a 
reddish-purple color; lymphatic glands enlarged; about five or sis 
ounces of yellowish or straw-colored serum was found in the chest ; 
about three-fourths of the whole pulmonal tissue of the left lobe and 
more than one-third of the pulmonal tissue of the right lobe of the lungs 
was morbidly changed, that is, presented hepatization in various stages 
of development, and, therefore, a mottled or marbled appearance ; at 
several places there was adhesion between pulmonal and costal pleuras, 
and between pulmonal pleura and diaphragm; a few Strongyli paradoxi 
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in the finer bronchias of the posterior portions of the lungs, but none 
anywhere else; about half of the whole surface of the pulmonal pleura, 
even where not adhering to the wall of the chest, coated with exudation 
and rough; heart but little changed ; some serum in peiicardium. In 
the abdoiuinai cavity, stomach entirely destitute of any food, but con^ 
taining several eutozoa and a quantity of yellowish mucus; spleen en-' 
iarged to about three times its normal size ; pancreas somewhat changed, 
presenting on its external suiface small yellowish specks, resembling 
detritus ; bile dark colored and thick ; liver, sub-venal glands, f.nd kid- 
neys without any visible morbid changes ; large intestines almost with- 
out any food or feces, but containing a considerable quantity of intensely 
yellowish-colored mucus; no ulcerous tumors anywhere, but m.ucous 
membrane of large intestines somewhat swelled or thickened. 1 took 
pieces of the anterior portions of both lobes of the lungs and one of the 
glands of the mediastinum for further examination and for experimental 
purposes (cf. below). 

Went again to Mr. Graham's, at his sohcitation, on January 12, when 
he asked me to take charge of his herd and promised to comply with 
my dkections in every particular. Of the one hundred and thirty hogs 
and shoats originally constituting his herd about seventy hid died^ 
forty -nine were j&t eating, though by no means perfectly healthy or free 
from any infection, and the others were more or less sick, some of them 
dangerously. The forty-nine animals mentioned were removed to a 
large pen or inclosure made for them in the orchard, on high and dry 
ground, where they received clean food (corn) and no water except 
such as was pumped from a well. The inclosure was free from oM 
straw, rubbish, &g., and the ground was bare. In my former experi- 
ments I treated the diseased animals with hyposulphite of soda, and 
met with very poor success, and used carbolic acid as a jjreventive med- 
icine. In this present case I concluded to put the well-known antiseptic 
and disinfecting properties of the hyposulphite of soda to a test, and to 
give that drug as a preventive and in somewhat larger doses than for- 
merly — three times a day a tea-spoouful to every hundred pounds of 
live weight — in the water for drinking to the forty-nine animals shut 
up in the orchard. The other shoats which were evidently sick I left to 
the treatment of Mr. Graham, with some " sure-cure medicine" of some 
Iowa men, styhng themselves, I believe, "The ITational Hog Cholera 
Company.-' It may be remarked hei-e, to avoid repetition, that Mr. 
Graham's hogs (those separated and kept in thf inclosure in the orchard) 
consumed from January 12 to February 8 twenty- live pounds of hypo- 
sulphite of soda furnished by me and several jjounds (four or five) 
bought by Mr. Graham j or each animal, on an average, consumed about 
three-fifths of a i.>oiind. 

January 17. — Mr. Graham had been obliged to remove from the in- 
closure in the orchard (out of the forty-nine) one decidedly sick animal 
Among the forty-eight thus Mt several were coughing and looking 
rather gaunt, but most of them were doing very well. 

Junuary 19.— I'J^Ciirly all of the forty-eight hogs and shoats are doing 
well, and only a few show symptoms of disease, while most of the others 
(those found to be sick on January 12) are dead. A heavy rain con- 
verted the ground of the inclosure into mud and made it very uncom- 
foi-taLile for the animals. Mr. Graham, therefore, witii my consent, en- 
larged the ir closure and took in a larger piece of the orchard. The 
treatment otherv.isu remained the same, 

January L'4. — Went again to Mr. Graham's. Of the original Ibrty-niue 
hogs and pJ^s, forty-four were yet in the mclosore; four sick ones had 
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been taken out and removed to the barn-yard, ^s'liere a few other sick 
ones were kept. In all forty-six of the origmal forty-nine were ahve ; 
five had been removed, and of these two were still living. Of the others 
only a few were yet niive. Eleven or twelve dead hoijs and pigs were 
piled up in a heap <;lose to th« barn and two others were lying in a 
iience-corner. I v/ould have insisted on their burial or cremation, but 
the whole premises were already about as much infected as possible, 
and I thought that by allowing things to go on in the same way it 
might make the test of the hyposulphite of soda more severe and more 
valuable. 

My next visit was on January 27. Found a few animals among the 
fiarty-four in the orchard still coughing. The dead pigs were still lying 
anbaiied. 

January 30. — Found everything unchanged. The forty-four pigs in 
the orchard were doing well. 

My last visit was on February 4. Found the forty-foar hogs and pigs 
in the orchard all doing very well 5 those that had been coughing or 
showing other slight symptoms of disease were recovering, and all 
others had gained in flesh. When called up to lie fed in my presence 
every one responded with alacrity and appeared greedy. Of the origi- 
nal forty -nine, forty-five were alive and doing well ; five had been sepa- 
rated, and of these four had died. Of all others two or three were 
aUve, except two boar pigs, which had not been with the herd, but had 
been kept in a separate pen and had not become afiected. The dead 
shoats were still lying around in the same places, and one pig which 
had died two days before was even lying in the bam. I therefore urged 
Mr. Graham to burn every dead animal at once and not wait any longer 
for the "dead-hog man" to come around. I learned afterwards, by let- 
ter, dated February 10, that one more of the sick liigs had died, while 
no new case of disease had occurred. 

Several other herds of swine, either diseased or reported to be dis- 
eased, were visited, partly for the purpose of selecting suitable herds for 
experimental puiiioses, but lirincipally to obtain all the information 
possible by my own observation and Ixom ■',\"Lat the owners might have 
to communicate of their experience. Said herds belong to the followmg 
persons — ^most of them large fai-mers — and have been visited on the fol- 
lowing dates : 

Mr. M. Mills, about seven miles from Oquawkfi, October 14. 

Mr. Duke, about eight or nine miles from Oquawka, October 21. 

Mr. Crouch, about seven or eight miles from Oquawka, October 27. 

Ml'. Haley, about seven or eight miles from Oquawka, October 27. 

Mr. Carpenter, eight miles from Oquawka, ifovember 3. 

Mr. McGaw, near Biggsvillc, November 21. 

Mr. Weigand, near Biggsviile, IS^ovember 21. 

Mr. Smiih, near Oquawka, November 15. 

Mr. George Cuny, Olena, November i'3. 

Mr. Cortleyou, Earitan, November 24. 

Mr. W. Stanley, twentj^ miles from Oquawka, llovembor 24. 

Mr. Jamieson, near Biggsviile, January 10. 

Mr. Gibler, Oquawka, January 11. 

Mr. Eadmacher, Oquawka, January 28. 

Mr. Welsh, seven miles from Oquawka, February 5. 

Mr. Schulze, near Biggsviile, February 6. 

At Mr. Cortleyou's place 1 found one dead hog, and apost mortem ex- 
amination was made, which, however, revealed nothing new, except that 
the lungs adhered almost everywhere to the walls of the chest. The 
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plumonal and costal pleurae were, at several places, so flrmly united as 
to make it impossible to open the chest, and to remove the ribs without 
tearing the tissue of the lungs, or separating them by means of the knife 
from the waUs of the chest. 

At Mr. Radmacher's three post mortem examinations were made at his 
solicitation, but the disease did not prove to be swine plague ; no mor- 
bid changes were found except an immense number of small acephalous 
cysts or hydatids, situated on the serous membrane of the small intes- 
tines. 

At most of the places named I obtained some valuable information as 
to the means and vehicles by which swine plague is spread, corroborat- 
ing in every respect what I found before. As of special interest the ex- 
perience of Mr. John Haley deserves a brief mention. Mr. Haley is a 
farmer of sux)erior intelligence, a good observer, and well acquainted 
with the symptoms of swine plague in all its various phases. His herd 
of swine consisted (in October) of sixty animals. Last July one of his 
pigs exhibited plain symptoms of the plague. In order to prevent, if 
possible, further mischief, he kUled the affected animal at once, and 
buried it four feet deep. He acted in time, because no other animal 
had yet become infected, and his herd was saved. If swine plague were 
everywhere dealt with in like manner as soon as it makes its appear- 
ance the losses would be very few. • 

EXPEEXMENTS WITH HEALTHY PIGS. 

The observations in regard to the spreading of swine plague from 
place to place, from herd to herd, and from animal to animal, and the 
results obtained in the treatment and the measures of prevention ap- 
plied to the six herds experimented with, made it desirable to determine 
with certainty three important points. First, although my observations 
left no doubt in my mind as to the disease being frequently, and prob- 
ably in a majority of cases, communicated by means of contaminated or 
infected water for drinking, absolute proof was yet wanting, whichj it 
seemed to me, was obtainable only by a direct experiment, in which 
positively healthy pigs, while protected against any other possible 
source of infection, are compelled to drink water contaminated or in- 
fected either with parts of a carcass of a hog that has died of swine 
plague, or with the excrements, excretions, or secretions of an animal 
affected with that disease. Second, the results of my experiments in 
regard to measures of prevention proved to be exceedingly favorable, 
and notwithstanding the uncommon leniency of the disease in four or 
five herds experimented with — in the sixth one, that of Mr. Graham, 
the plague proved to be malignant enough — ^it cannot be denied that 
the measures of prevention employed were attended with very good 
and satisfactory results, and effective; but the question remained to be 
answered whether the good results were due mostly, or exclusively, to 
the strict separation, which undoubtedly was of the greatest importance, 
as it prevented, to a certain extent at least, a further influx of the in- 
fectious principle, or whether the same were chiefly the effects of the 
disinfecting and antiseptic properties of the carbolic acid and the 
hyposulphite of soda, administered in the water for drinking, notwith- 
standing that three drops of carbolic acid added to three ounces of 
water infected with one drop of pulmonal exudation (in an experiment 
made J une 9, 1879), did not seem to be able to destroy the Schizomycetes, 
or to prevent altogether their development. This question, too, could 
be answered only by subjecting an undoubtedly healthy pig to the in- 
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fluence of the infectious priaciple in sucli a way as would surely bring 
on the disease, and by treating it at the same time with one of those 
medicines. Third, I considered it as desirable to subject the vitality, 
or rather effectiveness of the Schizomycetes, or of the infectious princi- 
ple, to a practical test after they had been preserved for a long time 
(nearly a year) in a suitable vehicle outside of the animal organism, 
in order to decide these poiots, I procured three perfectly healthy and 
vigorous pigs, free from any wounds or sores, each about four or five 
months old, and weighing about ninety pounds. (The three together 
weighed 265 pounds.) In the midst of a large empty lot, on high and 
dry ground, and inclosed by a good substantial board fence, which 
permitted no animal larger than a chicken to crawl through, I buUt 
them a pen of new lumber especially designed for my purpose. The 
pen measured 12 by 8 feet, had a good board floor and a board roof, 
and was divided by partitions, 4 feet high, into three separate apart- 
ments, each 8 by 4 feet. The troughs, one for each apartment, were so 
made as to facilitate cleaning and removing of the same if desired. I 
received those pigs on January 9, kept them a few days for observation 
as to their health, and commenced my experiments on January 11. It 
was at first my intention to procure for two of these pigs some water 
from an infected creek or streamlet, but winter weather, frost, bad 
roads, and a distance of seven miles or over between Oquawka and the 
nearest streamlet known to be infected, caused me to abandon that pro- 
ject, and induced me to substitute well-water infected on purpose with 
infectious material. I procured the latter — pulmonal exudation, which, 
undoubtedly, is neither as infectious, nor does it contain such an im- 
mense number of Schizomycetes as the excrements and other excretions 
of a diseased pig — from Mr. Graham's herd. The water was drawn 
fresh (three times a day) from a good well, poured into the troughs, and 
then contaminated or infected for each pig, Nos. 1 and 2, with a few 
drops of the pulmonal exudation. Pig Ko. 1, which occupied the west 
end of the pen, and pig No. 2, which was kept in the middle apartment, 
received such infected water for drinking during four successive days, 
or from the evening of January 11, till noon January 16. Pig No. 1 
received no medicine whatever, and pig No. 2 received each time, 
together with the pulmonal exudation, six or seven drops of the con- 
centrated carbolic acid (95 per cent, of MaUinckrodt's cryst. carbolic acid, 
and 5 per cent, of water) in the water for drinking. Pig No. 3, occupy- 
ing the eastern part of the pen, was subjected to another experiment, 
and received clean water, clean food, and no medicines of any kind. 
Last winter (in January, 1879), while investigating swine plague in Lee 
County, I had occasion to filtrate infectious pulmonal exudation, some- 
what diluted with water, for the purpose of freeing the same from the 
Schizomycetes or disease-producing germs. I made repeated efforts, 
and used filtering paper, but did not succeed. The filtrate, however, 
which was perfectly clear, was preserved in a vial with a tight-fitting 
glass stopper. Eepeated microscopic examinations (April 13, July 26, 
November 15, and January 11) showed that the Schizomycetes had not 
disappeared, and had undergone but very slight changes (c/. drawing, 
Fig. XV). It was therefore to be supposed that the filtrate, which was 
yet clear and transparent, and without any smell whatever, might still 
possess its infectious properties. Consequently I concluded to use that 
old filtrate for the purpose of testing the tenacity of life of the infectious 
principle, and injected on January 12, 20 minims of the same by means 
of a graduated hypodermic syringe into the cellular tissue, just behind 
the fore-leg of pig No. 3. 
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January 12 to January 25. — All three pigs appeared to be perfectly 
healthy, and had good appetite ; at least none of them exhibited any 
signs or symptoms of disease. 

January 20. — Pigs Nos. 1 and 2 appear to be healthy, and have good 
appetite. Pig K"o. 3, the one inoculated with the old filtrtite, shows 
plain signs of indisposition, such as drooping of the head, considerable 
coughing, and partial loss of ai>petitc. 

January 27. — Pig No. 1 shows unmistakable symptoms of disease, 
such as coughing, drooping of the head, loss of appetite, &c., and is less 
lively in its movements than formerly. Pig No. 3 coughs repeatedly, 
and has very little appetite, but is apparently thirsty. Both pigs (Nos. 
1 and 3) have lost the carl in the tail. Pig jl>ro. 2 is perfectly healthy, 
and has a vigorous appetite. This pig has received no carbolic acid 
during the last four or five days, but now receives it again regularly 
three times a day, each time six to seven or eight drops in its water for 
drinking. 

January 28.— Pig Jfo. 1 is worse, coU;C^hs a good deal, droops its head, 
eats scarcely anything, and is very thirsty, but is still savage when 
touched. It may be remarked here that all three pigs, being of " scrub" 
stock, with a slight mixture of Poland, China, and Berkshire, and hav- 
ing been raised in a large herd, accustomed to large fields or j astures, 
were naturally very savage, which made a close examination exceed- 
ingly difficult. For the same reason I found it impossible to ascertain 
the temperature without using force, and causing thereby an abnormal 
rise. Pig No. 3 coiighs repeatedly, breathes faster than usual, eats very 
little, is thirsty, and its coat of hair looks rough. Pig No. 2 is perfectly 
healthy; its coat of hair is sletek and smooth. 

January 29. — Pig No. 1 is worse, and evidently suffering. Its respi- 
ration is very much accelerated ; the coughing is worse and more fre- 
quent; the thirst is increased; appetite is wanting, and the coat of hair 
is looking rough and unclean. Pig No. 3 eats a little more, but still 
coughs very much. Pig No. 2 has a vigorous appetite, and is perfectly 
healthy. 

Jamiary 30. — Pig No. 1 coughs a great deal, is evidently in distress, 
and does not touch its food. Its coat of hair is rough, and emaciation 
is visible. Pig No. 3 has more appetite, eats about half its usual ration, 
and appears to be livelier, but is still coughing. Pig No. 2 is perfectly 
healthy. 

January 31. — Pig No. 1 about the same as yesterday ; at any rate 
not worse. Pig No. 3 is improving. Pig No. 2 is all right in every 
respect. 

February 1. — Pig No. 1 eats some, but is coughing a great deal, and 
is thirsty. Pig No. 3 eats more, but not a full meal, coughs less, 
breathes freer, and its coat of hair looks less rough. Pig Np. 2 eats vig- 
orously, and is healthy. 

February 2. — Pig No. 1 eats some, about half a meal, and don't seem 
to be as thirsty as formerly. Pig No. 3 eats nearly a full meal, and 
coughs very little. Pig No. 2 is all right. 

February 3.— Pig No. 1 is improving, eats about half a meal, but is 
still coughing. Pig No. 3 has regained its appetite, and coughs very 
little. I'ig No. 2 is as healthy as ever. 

February 4.— Pig No. 1 is improviug, cats more than half a meal, and 
coughs but little. Pig No. 3 has a good appetite, and seems to have 
fully recovered from its slight attack. Pig No. 2 is perfectly healthy, 
and the use of carbolic acid is dispensed with. It has received in all a 
little over half an ounce. Have never heard it cough. 
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February S.—Pig No. 1 is improving, eats nearly a fall meal, coughs 
very little, and its coat of hair is smooth again. Pig No. 3 has fully re- 
covered, ami pig No. 2 is healthy. 

February 6.— Pig No. 1 eats well again, and shoAVS no sign of disease, 
except now and then a little coughing. Pigs Nos. 2 and 3 are healthy and 
ready for another experiment. When the three j-igs were received, pig 
No. 1 was slightly heavier than pig No. 3, and weighed over ten pounds 
more than pig No. 2. At present (February 6), pig No. 2 is the heaviest, 
and weighs at least twenty pounds more than No. 1, and ten pounds 
more than No. 3. 

When pig No. 1 commenced to show signs of recovery, pig No. 3 had 
only a very slight attack, and was not expected to die. I thought of 
killing it for the purpose of ascertaining the extent and the nature of the 
morbid changes existing, but as I intended to make more experiments, 
and as it is not easy to obtain suitable material when wanted, I conclu- 
ded to allow the animal to recover, and to save it for further use, but on 
February 8, 1 was taken sick myself, and was thus compelled to aban- 
don my plans for the time being. From February 6 to February 12, 
the day on which I left Oquawka, all three pigs were doing well and 
improving. 

ailCEOgOOPIO EXAMINATION. 

Special attention has been paid to the examination of the water of 
such running streamlets, small creeks, and stagnant pools as were ac- 
cessible to diseased hogs. Most of the water examined under the mi- 
croscope was taken from small runs, ravines, and pools of tho hog pas- 
tures of Messrs. Kennedy, Gilchrist, Eice, and Morris, but samples ftom 
other i)laces have also been examined. The objectives used were a one- 
ninth imm., or No. 8 Hartnack, a one-sixteenth imm., or No. 10 Hart- 
nack, and a one-tenth oil or balsam-index imm. ef Tolles, of recent 
make and superior quality. The results, in all cases, have been essen- 
tially the same. Besides some algse and other minute growths, I al- 
ways found some globular and rod-shaped Schizomycetes, to all appear- 
ances identical to those which occur invariably in the blood, lymph, ex- 
udations, other morbid products, excrements, urine, &c., of the hogs 
and pigs diseased with swine jjlague {cf. drawing. Pig. XVIII). It must 
be stated, however, that every sample of water v.as taken from such a 
place in the streamlets or pools where the water was known to have 
been more or less detUed by diseased hogs. 

The blood, exudations, &c., of nearly every animal of which a post 
mortem examination was made, were also subjected to a microscopical 
examination. Special care was taken in every instance to collect the 
blood directly out of a blood-vessel in perfectly clean, so-called homoe- 
opathic vials, which were closed immediately with new corks. The re- 
sults have been essentially the same as those obtained last winter {cf. 
next chapter). 

The fact of finding globular and rod-shaped Schizomycetes, apijarently 
identical to those oecuning in the diseased hogs, in all the samples of 
water taken in perfectly clean vials from such small creeks, ravines, and 
pools as had been used as drinking and wallowing places of diseased 
hogs, convinced me still more that a communication of swine plague 
from one animal to another, and from one herd to another, is frequently, 
and may be in a majority of cases, effected by means of the water for 
drinking, if defiled by diseased hogs, or contaminated with the morbid 
in'oducts of the disease or tlie carcasses of dead hogs. That such is the 
case received additional proofs by the results of my experiments and 
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the good services of the carbolic acid and the hyposulphite of soda 
mixed with the water for drinking, but particularly by the result of the 
experiment with experimental pigs Kos. 1 and 2. If it were not so, the 
carbolic acid especially, it must be supposed, could not have had much 
eifect. 

THE SOHIZOMYCETES. 

In my former reports I adopted the name of ^^ Bacillus-suis^' for those 
globular and rod-shaped parasites of the Schizomycetes family which 
are invariably found in the blood, the morbid products, the excretions, 
the secretions, &c., of swine diseased with swiae plague, and which, for 
reasons stated in my previous reports, I am obliged to look upon as con- 
stituting the iufectious principle and the real cause of that disease, for 
the following reasons : I called those Schizomycetes, when presenting 
themselves in their rod-shaped or higher developed form, "Bacilli" (lit- 
tle sticks), partly on account of their stick-like shape, and partly on 
account of their, in many respects, close relation and similarity — ^by 
constituting the cause of an almost equally destructive disease — ^to the 
well known " Bacillus anthracis," and I gave them the name " suis " from 
sus (swine) as constituting the cause and infectious principle of a dis- 
ease peculiar to that animal, though communicable, imder favorable 
circumstances, to others. I was then, however, not suflciently ac- 
quaiated with the exact classifications of the various disease-producing 
Schizomycetes, as made by different European authors, such as Cohn, 
Billroth, Klebs, and others, and I would not have attempted to name 
them at all had I found them named or suflaciently described by any one 
else. Since then I have worked considerably with the microscope, and 
have become somewhat familiar with the classifications adopted by the 
Europeans, which, it must be regretted, differ widely, and, owing to 
almost insurmountable difficulties, are yet unsatisfactory. AU, how- 
ever, seem to agree that those Schizomycetes classed by them under the 
name of " Bacillus " do not form clusters or colonies (Easen, zooglcea- 
masses, gliacoccos, or coccoglia), and do not undergo metamorphoses from 
globular to rod-shaped Schizomycetes, two things decidedly character- 
istic of the microscopic parasites of the Schizomycetes family as found 
in swine plague ; consequently the name adopted, Bacillus, was not well 
chosen, and is not suitable. Cohn, considered as one of the best au- 
thorities, discriminates Sphwrobactcria, Microbacteria, Besmobacteria, 
and Spirobacteria, and divides the former iu Chromogenic, Zymogenic, 
and Pathogenic Sphmrobacteria. According to his classification the Schi- 
zomycetes of swine plague, in their globular form, would come under 
the head of Pathogenic Sphmrobacteria, and in their rod- shaped or stick- 
like form under the head of Microbacteria, under which he arranges 
only two species, Bacterium termo, and Bacterium lineola, neither of 
which is identical to the rod-shaped Schizomycetes of swine plague. 
Bacterium termo is much more lively in its movements than the latter, 
which, also, invariably disappears as soon as Bacteriu/m termo or putre- 
faction bacterium makes its appearance in large numbers, and Bacterium 
lineola is considerably larger. Bacillus anthracis is classed by Cohn 
among the Desmobacteria, of which he gives it as a characteristic that 
the same never form any clusters or aoo^tea-masses. Spirobacteria (see 
sub. IV in drawing in my first report) have been found a few times, 
but I am convinced their occurrence was accidental. 

Billroth makes a different classification, and objects to a separation of 
the globular from the rod-shaped Schizomycites, as both forms belong 
to several species, and constitute only different stages of development. 
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According to Ms classification the Schizomycetes of swine plague would 
come under the head of Coocohacteria, and might be called Goccohacteria 
suis. 

Two of my drawings (one sub. VII in my first report, and another 
one in my second) present club-shaped bacteria or Schi^iomycetes. These, 
according to Billroth, are Selohacteria, and constitute a higher develop- 
ment of Coccobacterium. The bright and light-refracting granules or 
globules which constitute the knob, situated in some of the Selohacteria 
at one end, and in others further toward the middle (c/. drawing in my 
second report), are capable, according to Billroth, of enduring high de- 
grees of heat and cold, and may even completely dry up without being 
destroyed, or losing their germinating power. If moistened and swelled 
again in a 'sufficiently wet or watery substance, they will produce a great 
many very fine and pale spores {micrococcos), which are usually envel- 
oped in a pale viscous substance (glia) ; such a group of spores, colony, 
or cluster (gliacoccos or coccoglia), remains for some time together, or at 
rest. These spores, or micrococcos, can multiply by division, and after- 
wards either remain together as irregular-shaped clusters, or coccoglia- 
masses, or in form of chains (streptococcos) ; or, if the glia formation is 
destroyed, multiply further as single micrococcos. In most cases, how- 
ever, these spores, or micrococcos, which have come forth from the Selo- 
hacterium, soon stretch or grow lengthwise, and become rod-shaped bodies 
(bacteria). In fluids these bacteria, after some time of rest, commence 
to move, work themselves out of the glia or viscous substance, and 
swim about in the fluid (swarming vegetation-spores, or swarming bac- 
teria). During this swarming period and later, after they have found 
somewhere a place of rest, these bacteria begin to stretch or to grow 
longer — sometimes very long ; a traverse furcation appears in the mid- 
dle; the ends commence to swing to and fro, and finally a separation 
takes place, and the long bacterium is divided into two. Usually the 
ends divide again and again, till finally the joints sometimes become so 
short as to be not much longer than thick. In other cases only lines of 
demarcation are formed, and an actual separation does not take place, 
at least not at once. In such a case the joints are first square, but soon 
become round, and then the bacterium {strepto bacterium) resembles a 
coccos chain. If the glia which envelops the crecos-colonies, from which 
the bacteria come forth, is very thick and tough, and if the bacteria part 
from each other by separating continually, new glia and no chains are 
formed, then confluent and resting (motionless), Glia and Petalobaeteria 
are produced, and their elements, especially on the surface of a fluid, 
can vegetate for a long time without obtaining motion. 

According to Billroth the final changes of the bacteria and bacteria 
chains, which have been without motion from the beginning, or have 
come to rest after a period of swarming, may difter as follows : 1. The 
plasma may pass out of the envelope in form of a sterile viscid sub- 
stance, and the empty envelope^ remains. 2. The plasma may become 
crenated in different directions (monihform), while the envelope remains; 
the crenation leads to separation, and pale globules {micrococcos) are 
formed, which multiply more and more within the envelope, and grow- 
ing, roundish-shaped, palmelloid-ramified, and cylindrical cells or sacs, 
full of micrococcos [ascococcas) are produced. These cells or sacs finally 
break or dissolve, and the micrococcos become free. What becomes of 
them Billroth leaves undecided. 3. The plasma of a bacterium contracts 
to one or more shining or light-refracting globules, with dark outlines, 
and thus the Relobacteria,, commenced with, are formed. 

As nearly aU these various changes and formations have been repeat- 
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edly observed, it may be that these club-shaped formations, or Helobao- 
teria, of Billroth, which I was inclined to look upon as foreign to the 
disease, are only a higher development, or another form of the swine- 
plague Schizomycetes. 

Klebs lias the" same objections to Cohn's classification as Billi'oth, but 
does not agree with the latter. He di^ades the Schizomycetes (Naegeli), 
which he calls Schistomycetes, into two groups, Microsporines and 31o- 
nadines. According to liis classification the Schizomycetes of swine 
plague would come under the head of the former, of which it is a main 
characteristic that the same do not develop any offensive gases, like the 
members of the second group, the Monadines. 

It may be asked, which of the various forms presented in the draw- 
ings represent the true swine-plague producing Schizomycetes ? I will 
try to answer as well as I can. In the first place, the drawings, especi- 
ally those accompanying my first report, are not as accurate as I de- 
sired them to be, because I am no draughtsman, and in the beginning 
of my investigation had to work with objectives— my best lens was a 
No. 8-im. Haitnack, much inferior to those I have now, a one-tenth 
Tolles and No. 10 Hartnack ; therefore I had difficulty to get sharp and 
accurate outlines, and still greater difficulty in reproducing them on 
paper. Secondly, a great many Schizomycetes, being so exceediugly 
small, appear to be very similar to each otier; especially J3ffcim?jm ter- 
m&, so often met with, is very similar in appearance to the rod-shaped 
Schizomycetes of swine plague, and unless a very superior lens of high 
magnifying power is used, a Tolles -jV, for instance, can sometimes hard- 
ly be distinguished ft'om the latter, except bj- its liv^elier movements, 
which, of course, cannot be shown in a drawing. Two or more si)ecies 
of Schizomycetes may be very similar in appearance, or so nearly alike 
as to make a discrimination impossible, and stdl they may possess en- 
tirely different properties, and produce very different effects. The fol- 
lowing may serve as an illustration : The pigment-bacteria, or ohromo- 
genio sphaerabacteria of (John, are all alike and cannot be distinguished, 
and still the various species produce different colors, but each species 
invariably the same. One, for instance, produces green, another red, 
another blue, another orange, and so on. The Schizomycetes of swine 
plague and those of putrefaction, though similar in form, are entirely 
different in their efiect, and even antagonistic to each other in so far as 
the former, as has already been stated, commence to disappear as soon 
as the latter make their appearance. To show the visible difference be- 
tween the swine plague Schizomycetes and Bacterium termo I refer to 
drawing. Fig. XIX a and &, which represents the latter after Siedamgro- 
tzky and Oohn. 

Not all the small particles, however, which are sometimes seen swun- 
ming in the blood or blood serum, and may even show a slight motion, 
are micrococci, or globular Schizomycetes; some of them are products 
of detritus, ov minute fat globules, &c. But those minute globular 
bodies, which strongly reflect the light, are sometimes even more nu- 
merous than the blood-coi pusclcs, and are not destroyed by adding a weak 
solution of caustic potash, must be considered as micrococci, or globular 
Schizomycetes. Further, where clusters or colonies {gliacoccos or zoo- 
</toe<'f-iiias.scs) arc existing, and where rod-shaped ScJiizomycetes or bac- 
teria, are accompanying the si)herical forms, then no doubt can remain. 
Tliere are yet sevei'al other means by which their true miture c.;n be 
dttermiatd, but to enumerate theni would lead too far, and will not be 
necessary. One other point, howe\'er, may yet be mentioned. If tlv3 
small globular bodies, seen under the microscope, are detritus or min- 
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ute fat-glob«les, they will, at best, remain as they are, but will not 
propagate or increase in numbers like tbe micrococei, which multiply or 
propaf vate in many other fluids besides blood, if put into them, and even 
in fluids entirely dilferent from that in which they ha\ e been found. In 
other words, the micrococci can be cultivated, and detritus and fat- 
globules cannot. 

Under some circumstances the swine plagae Schizomycetes are easily 
destroyed, for instance, if exposed on a bare, dry surface to the rays of 
light, or a free access of air ; but in a suitable vehicle or nutritious sub- 
stance, or protected by a porous body which keeps them moist and 
warm, their tenacity of life seems to be very great {of. experiment with 
experimental pig I;<o. 3, and the case communicated by Mr. Peudarvis). 
It is also a well-known fact that in the spring, particularly if a hard or 
dry winter has been destructive to the infections principle, swine plague 
almost invariably makes its first appearance again in swine-yards which 
contain old straw-stacks, &o., at the edge of the timber, or in some other 
sheltered nook or corner where the Schizomycetes bave found protection. 
As to a proper vehicle or nutritious substance or fluid, the Schizomyce- 
tes of swine plague do not seem to be as particular as many other kinds. 
Water, especially if it contains a slight admixture of organic substan- 
ces, is about as suitable a* anything else. 

The swine-plague Schizomycetes, even in a very sick animal, or in the 
carcass of one that has just died, are never ys numerous in the (fresh) 
blood as in the morbid products, the urine, the excrements, the lymph, 
the pulmoual exudation, &c., and are usually found in th£ fresh blood 
taken from a vein or artery and examined immediately, onlj'' in their 
globular form. As I stated in my first report, and recent observations 
have confirmed it, the globular Schizomycetes undergo changes, develop, 
and, at a certain stage of their development or growth, form clusters or 
colonies («oor/toea-masses or coccogiia) ; these clusters, it seems, are 
formed principally in the smaller, narrower vessels, get stuck iu the finer 
or finest capillaries, and obstruct them ; then these zoofjloea masses di- 
vide^ or parts are torn off by the pressure of the blood-current, are car 
ried a little farther, and cause new obstructions, or form emboli, a proc 
ess which, it appears to me, causes most if not all the morbid changes 
At any rate, in sxich embolic hearths, not only in the lungs, but in other 
tissues just as well, whole nests of partially developed (globular, double, 
and rod-shaped) Schizomycetes can be found. It is therefore but nat- 
ural that the circulating blood contains comparatively (not positively) 
few Schizomycetes, because the latter are carried into, get stuck, 
congregate, and accumulate gradually in the capillaries already ob- 
structed by the viscous clusters. Besides, in the emboli in the affected 
tissues, the Schizomycetes can always be found in great abundance in 
the lymphatic glands, in the kidneys, in the extravasat^d blood, and in 
the ulcerous tumors ; in the kidneys, probably, because through those 
organs a great manj Schizomycetes are eliminated. They are also thrown 
oft" or discharged thi-ough the intestines, the lungs, and the skm, and, 
perhaps, through the salivary glands and the mucous membrane, but 
that I do not know. 

Most of the German im'estigators claim for the disease-producing 
Schizomycetes the same principle as the putrefaction and ferment-bac- 
teria, that is, chemically acting or poisonous properties. Whether the 
swine-plague Schizomycetes act also as a poisonous substance, and 
not simply in a mechanical waj-, I do not Imow, because I have no proof 
of their chemical action, but that the many milhons or billions existing 
in one diseased animal are able, notwithstanding their minuteness, to 
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produce important changes by robbing the animal organism of nutritive 
material, and by depriving it of large quantities of oxygen, directly as 
weU as indirectly, is very evident. 

One other question may be asked, Where do the swine-plague Schiz- 
omycetes come from? This question cannot be satisfactorily answered. 
Only one thing is certain, they immigrate or enter from the outside, and 
are not developed, as has been claimed by several authors, under the 
influence of the disease from germs pre-existing in the normal blood. 
Wherever swine-plague ScMzomycetes do not find an entrance, there no 
swine plague will appear. 

RESULTS AND CONOLUSIONS. 

These are in perfect harmony with those obtained in the fall of 1878, 
and in the winter and spring of 1879, andmaybe briefly stated as follows : 

1. The most effective means of prevention that can be applied by the 
individual owners of swine consists, first, in promptly destroying and 
burying sufficiently deep and out of the way the first animal or animals 
that shc%^ symptoms of swine plague, if the disease is just making its 
appearance, and in disinfecting the premises, or, as that is difficult, in 
removing the herd at once to a non-iufected place, or out of the reach of 
the infectious principle. K possible the herd should be taken to a piece 
of high and dxy ground, free from any straw and rubbish — ^if recently 
plowed, still better — and should there receive clean food and no water 
except such as is freshly drawn from a well. If this is complied with, 
and if all communication whatever with any diseased hogs or pigs is cut 
off in every respect, which is absolutely necessary, and stUl danger 
shoidd be anticipated, for instance, if one or more animals should have 
become infected before the herd was removed, or a possibility of either 
food or water for drinking being or becoming tainted with the infectious 
principle should exist, the danger may be averted, or at least be very 
much diminished by administering three times a day in the water for 
drinking either some carbolic acid (about ten drops each time for every 
150 pounds of live- weight), or some hyposulphite of soda (a tea spoonM 
for every 100 pounds of live- weight), tiU aU. danger has disappeared. 
Second, where swine plague has been allowed to make some progress 
in the herd, or until the presence of the disease is not discovered until 
several animals have been taken sick or have died, others have become 
infected, the best that can be done is to separate at once the healthy 
animals from the diseased and suspected ones ; to place the healthy ani- 
mals by themselves and the doubtful ones by themselves 5 to separate, 
disinfect, and treat the animals in the way just stated. Special care 
must be taken to prevent any communication, direct or indirect, between 
the three different parts of the herd. If one person has to do the feed- 
ing, &c., he must make it a strict rule to attend always first to the 
healthy animals, then to those considered as doubtful, and last to, the 
sick oneSj and must never reverse that rule, or go among the healthy 
hogs or pigs after he has been in the yard or i^en occupied by the others. 
If possible each portion of the herd should have its own attendant, who 
should not come in contact with any of the others. The separation must 
be a strict one in every respect ; even dogs and other animals may carry 
the infectious principle from the diseased animals or from the yard occu- 
pied by them to the healthy hogs and pigs. Buckets, pails, &c., which 
are used in feeding the sick hogs should not be used for the healthy 
ones, because the infectious principle may be conveyed by them from 
one place to another. Last but not least, it is very essential that the 
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yard or liog-lot occupied by tlie healthy portion of the herd be higher 
than that occupied by the others. If it is lower, and especially if it is 
so situated that water and other liquids from the other hog-lots can 
flow into it, or over it, the separation is worse than useless, for then the 
healthy portion of the herd will surely become infected unless the ground 
is exceedingly dry. Third, whenever swine plague is prevailing in the 
neighborhood, any operation, such as ringing, marking by wounding, or 
cutting ears or tail, and castration and spaying particularly, must not 
be performed, but should be delayed imtil the disease has disappeared, 
or does not exist anywhere within a radius of two miles. If such opera- 
tion should become absolutely necessary, the wounds must be dressed 
at least once a day with an effective disinfectant, for instance, with a 
solution of carbolic acid or thymol, till a healing has been effected. 

2. Swine plague is very often communicated from herd to herd and 
from place to place by a careless, and, in some cases, even criminal con- 
tamination of running streamlets, creeks, and rivers with the excre- 
ments and other excretions of diseased hogs and pigs, and with the car- 
casses and parts of the carcasses of the dead animals. This source of 
the spreading of the disease can be stopped only by declaring such con- 
tamination of streamlets a nuisance and making the offense punishable 
by law. Allowing swine affected with the plague to have access to 
such streamlets should be considered as constituting good evidence of 
such a contamination, as also the throwing of dead hogs, or parts of a 
carcass, into such streamlets, creeks, or rivers. 

3. The rendering tanks established in almost every locality in which 
swine plague is or has been prevailing, contribute very much, directly 
and indirectly, to the spreading of the disease. They contribute di- 
rectly by disseminating the infectious principle wherever the tank- 
agents, who collect the dead hogs from the farmers, travel with their 
wagons; and by contaminating and infecting, in many instances at 
least, the waters of streamlets, creeks, and rivers with such parts of the 
dead hogs as are not worth rendering, but which constitute the principal 
seat of the morbid process. Indirectly they contribute by inducing the 
farmers to leave their dead animals lying around unburied, thus remain- 
ing a source of infection until the " dead-hog man" comes and takes 
them away. If transportation of swine that have died of the disease is 
prohibited by law, the numerous rendering tanks wiU soon disappear, 
and another source of infection will thus be closed. 

4. The disease is spread not only by the transportation of dead hogs, 
but also by that of diseased ones. That such is the case becomes ap- 
parent by the fact that swine plague in its spreading not only follows 
the course of streamlets, creeks, and rivers, but also travels along the 
lines of railroads and public highways. All traffic in, and transporta- 
tion of, diseased hogs and pigs, and of animals that have died of swine 
plague, should, therefore, be stopped ; and sending diseased swine to 
market — a very common practice at present — should be made a criminal 
offense. Further, a law which would compel every owner of swine to take 
care of them, to confine them to his own premises, and not allow them 
to run at large on public highways, &c., would, if executed and complied 
with, do a great deal of good, and prevent a great many infections. It 
has happened very often that a stray hog or pig has carried the disease 
into a healthy herd; and, vice versa, it has happened also— perhaps 
just as often— that a hog or pig has become infected while among other 
swine and, coming home again, has introduced swine plague into the 
nerd to which it belonged. 

5. As to sweeping and effective measures of prevention, I would only 
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repeat what I said in my last report. Ko authenticated case of a spouta- 
neons development of swine plague has yet come to my knowledge, and 
the disease, I am more convinced than ever, can be stamped out, hut 
only by adopting the most stringent measured, such as I advocated in 
my last report. If the stamping-out process is begun in the winter, af- 
ter the fat hogs have been sold or butchered, and before the spring pigs 
have been born, the difficulties will not be insurmountable, and the 
hardships or inconveniences necessarily to be imposed upon the own- 
ers of diseased swine will not be as great as might be supposed. 
The best method, as stated before, would be to kill and bury or cre- 
mate, immediately, every hog or pig that shows symptoms of swine 
plague. Where this cannot be done, the diseased or infected herds 
must be isolated from all healthy animals for a x>eriod extending at least 
to two months after the last sick animal has died or recovered. All 
dead hogs or pigs must be immediately buried or burned ; persons at- 
tending to sick hogs should be prohibited from going among healthy 
swine ; infected strawstacks, &c., should be burned. 

G. As to medicines for the purpose of prevention, carbolic acid given 
twice or thre6 times a day in the water for driuliing has proved to be of 
value, and has done good service, and so has hyposulphite of soda. 
These medicines are valuable, and have proved to be effective, especi- 
ally in cases iu which there is reason to suppose that the water for drink- 
ing or the food may become infected, but it is doubtful whether the 
disinfecting and antiseptic properties of those medicines will be sufficient 
to destroy the infeorious principle or its eflect, if its iniiux is a great 
one, and continued by keeping healthy and, diseased swine together in 
the same lot, yard, or i)eu. A strict separation is necessary, at any rate 
of rbe greatest: importance, because the effect of the infections principle, 
like that of an accumulative jjoison, seems to increase and to become 
more intense or violent after each new influx ; in other words, the dis- 
ease, as a rule, will be the more malignant, and the tim.e of incubation 
or period of colonizatiou will be the shorter the greater the amount of 
the infectious principle introduced. Other disinfectants, such as sali- 
cylic acid (rather doubtful) mid thymol have probably a similar eiiect 
as carbolic acid, but are rather expensive, and therefore can be made 
use of only on a small scale. 

7. Salt and ashes, sulphate of iron or copperas, sulphm-, assafoetida, 
black antimony, lime, coal, carbonate of soda, soap, oil of turpentine, 
and quite a number of other similar substances, singly, and in various 
combinations, have been used very extensively by a large number of 
farmers in different parts of the State, and at' different seasons of the 
year, but notwithstanding diligent inquiry, I have failed to learn of a 
solitary case in Avhich any of those substances, or any combination of 
them, has produced favorable results, or in which their use has been fol- 
lowed by a decrease in the mortality that might not be ascribed more 
reasonably to other causes. Sulphate of iron especially is of no value, 
neither as a preventive nor as a remedy. Mr. Bassett, an intelligent 
farmer in Champaign County, tried it thoroughly, and has used it ex- 
tensively, and lost 96 per cent, of a very nice herd of shoats. Others 
have met with similar results. 

8. As to a treatment of the diseased animals, there can be no doubt 
that a good hygienic treatment — a strict seiiaration of the diseased ani- 
mals from each other, so as to prevent any further influx of the infectious 
principle is advisable. Swine diseased with the plague evince \-ery often 
a vitiated appetite for the excrements and the urine of their companions, 
and as these excretions contain immense numbers of Schizomycetes, 
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Nos. I, 2,3,4, and 5 are thin transversal sections of lung stained in 
Kleinenbur^'s solution. N o. 6, same, but not stained. 
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Sf Sec«o™or' dS ^""'^ r^.^^^^i^m highly infectious, more and 
the animal oi^^'^f ;i™f '•^^.^'^8; elements will be introduced into 
quarters and cleTtr^,,^^':^* .J^^i^'t^^ ^PPf t^te is satisfied. Clean 

after each meal),''iSnSd^hri7'T°'^^^^^ '^'f ™ *^« *^«"§'^« 
reasonable and' awa?e SrT£ "'?*''" ^"l '1^^'-' '^,^^^ ^^"'^ *« *^^t' 
weather (a-ainst h^ as well as^a "^^ f ^-aimst the inclemency of the 

air to breathe will gl o-oodVay and" i'°i^' "^^^' ^"°^^' ^^r), ^^'^ P'-™ 
. As to a medical tV^a?Xt,TwonM b'^Xc^rar?^iranvt^^^^^^ n. it 
is to be accomplished, t. subject every indElP ' f,,^n'^'S n^. * ^^l 
treatment, dictated by oireumstances; b J- ^' tS ^f *? '^^ sP?«al 
especially in a large herd oigwino, not much can>, p^n^of^.w- ^?i®' 
use of medicines unless a " si^cific" is discovered\^^f tf,^^^^,«>^ /lie 
plication. If such a specific =emedy is existing, one ,„o„j^P ^ ™ '^P" 
from the nature of the disease, innust be among the ^.nt^^ PP",.^' 
infectants. I have tried several oi them, and so far have'ralt, ^^^^r-' 
poor results, as most of the animatj thus treated have died,^^,^®^^ 
because the morbid changes had became irreparable. Hj'posulp^f •'^ 
Boda especially, which afterwards, in Hr. Graham's herd, proved R^^ 
very eflective, even under aggravated tircumstances — at least, its UoS 
was attended with very satisfactory remits — and which is compara 
tively cheaper, and easy of application, was used extensively in three 
different herds, but failed to produce any visible good results, and so 
with all other medicines that wcie tried. 

All the medicines, secret and otherwise, useA so far — ^^and iheir num- 
ber is legion — have not done a particle of good, or, if they haie, I have 
been unable to hear of it. Usually those farmeis who have psed the 
most medicine, or the greatest variety of medicines, have 'lost the 
largest number of hogs, possibly because, relying upon the nipdicines, 
they neglected all other sanitary measures. Good results, in stmewhat 
mitigating the morbid process and improving thereby the choices of 
recovery, have beeu produced by ieeding boiled, cooked, or i^teamed 
food, and also by feeding animal food. The wholesome effect of the 
former seems to be due to the fact that in coolied, boiled, or Reamed 
food, if fed as soon as cold enough, no disease-producing Schizoiiiycetes 
are apt to be existing, and if it is fed exclusively none are iutroduced 
through the digestive canal into the animal organism. Animal food 
has had in some cases a good effect, probably because it is rapidly 
digested, and a' rapid iigesti^n, it seems, is not favorable to an intro- 
duction of the disease-frotbffiiiig Schizomycetes into the animnl organ- 
ism by means of the diges/ve canal. Still, feeding animal food constij 
tutes'byno means a si;'''^' protection, because hogs fed in slaughter| 
houses, and hogs fecL/i^l^ ^le offal ti'om a hotel-table (for instance, 
those belonging to tp OoaUe House, in Champaign, in the fail of 1879) 
became affected an(f j'et^ of swiu^ plague. / 
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SECOND SUPPLF'^^^TAL EEPOET/^^ SWINE PEVEE. 

Hon. William G: ^^.^7^'. ,, 

SiE • At W ^'"^^ '^^^T^ I made my a«t supplemental report, several 

of th.& .ew^'^^^^^ referred to in tl^ P^Pe^ "^^re incomiilete, while 

others hrJ'^®* \ieiea. started, so th/ it becomes necessary to fm-nish a 

jj^dendum to give the final/esults of my observations. As the 

simvW ™*^*^® **^ dealing with tKise supplementary facts I shall refer 

't,o,r^M- seriatim, beginniag wit/ those which are merely complement- 

^y of the last report. 

INPEOTJPN BY COHABITATION. 

In my last report an instance of this kiad was furnished, and a de- 
duction made that the 4isease was most virulent when at its height, in- 
asmuch as that the exjiosed pig seemed to resist the contagion frgift an 
animal ii: process of /onvalescence, but speedily (in twelve days) fell a 
victim waen placed ^ong with a pig in which the malady was actively 
advancing. In the present report (No. 1) is given the necropsy of the 
pig Infected by such exposure. The characteristics of the disease were 
suificienfcly well marjied, for though the bowels shoyed little more than 
a catarihal inflammation, with an excessive secretion of glairy mucus, 
dirty, greenish-black pigmentation and two small circular blood extrav- 
asations, yet the othbr organs presented distinct swine-plague lesions. 
Thufe, there were the \ characteristic blotches on tlie skin, the petechial 
discMorations on the iieart and in the kidneys, tW deep purple patches 
on tlie liver, and above all the pigmentation or ceep red congestion of 
the troups of lymphatic glands and all parts of me body. The signifi- 
cant congestion of the lungs was also present/ The only remarkable 
feature of the case was the excessive bloodj engorgement and enlarge- 
ment of the spleen, which is a constant feature \r)f malignant anthrax, 
l)ut is usually found in other affections (n^alaiial fevers, septicsemia), 
ia which there are profound changes ii- the blt^(j. WhUe, therefore, 
tiis lesion is an unusual one, yet it is o^e to be ex^^gteij jj^ ^Jiis disease 
\v:ienever the destruction of the bloo-i globules or -uaterial changes in 
th(i albuminoids of that fluid reach ^ certain point oi extension. In an 
animal that has been exposed to the iniection of the -^^ine.piague and 
which presents all the other cb^racteristic lesions, this ^^g superadded 
manifestation must be accept^ as only implying a more \.^^ ordinarfly 
profound modification of tl^ Wood elements. 

POST-MOKTEM EXAMINATION OP INFECTED LAMB. 

In my last report I r<*^e the record of the inoculated lamb up^ the 
end of January: (S«J supplementary report: pages 101 and \\ j 
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n&w add No. 2, the remainder ot che record and the necropsy of the 
same. The intestinal irritation and catarrh as manifested by the ten- 
derness of the anus and the mucous discharges with the feces, together 
with the elevated temperature and enlarged lymphatic glands, presented 
much in common with the affection in the pig. The marked eruption 
in the ears might be accepted as representing the skin lesions of the pig. 

Affcer_ death the more characteristic lesions were the purple mottling 
of the liver, kidneys, and heart, the grayish consolidation of portions 
of the lungs, and the deep pigmentation of the lymphatic glands in 
general. The nodular caseous masses scattered so profusely along the 
coats of the bowels in this case, and which are far from uncommon in 
sheep, appear to consist of diseased and overdistended mucous crypts, 
and cannot be held as in any way connected with the contagion of the 
swine fever. 

The absence of acute lesions, like red congestion of the lymphatic 
glands, in this lamb may be partly accounted for by the mildness with 
which the disease manifested itself, and by the fact that nearly four 
weeks had passed sin^ the last iaoculation, and three weeks since the 
last manifestation of abnormally high temperature. That the lamb suf- 
fered from the poison may be safely assumed from the fact that the pig 
No. 4 sickened with the specific fever after inoculation from it. 

POST-MOKTEM EXAMINATION OF THE INFECTED MERINO NO. 3. 

Like the lamb, this was left with an imperfect record in our last re- 
port. In this the Mfe record is completed and the necropsy given, with 
results very similar to those furnished by the lamb. Here again the main 
changes consisted in purple mottling of the liver and heart, and the deep 
pigmentation of the lymphatic glands. The yellowish-brown coloration 
of the kidneys implied antecedent changes probably of the nature of in- 
flammation or extravasation. The caseous rounded masses found in the 
bowels of the lamb were remarkable here by their absence in farther 
coiToboration of the remark that these are independent lesions resulting 
from pre-existing disease, and in no way connected with that now occu- 
pying our attention. 

Pia STJOCESSPULLY INOCULATED PKOM SHEEP AND LA3IB NO. 4. 
(See supplementary report, page 101.) 

This experiment, referred to in the text of the last report, is now furnished 
in extenao with the necropsy of the infected pig. It will be seen that 
the pig was inoculated twic«, at an interval of fifteen days, with the 
mucus from the anus of the infected sheep, and one with scabs from the 
ear of the lamb. Enlarged lym^phatic glands were observable before 
the last inoculation, and six days after it there was a febrile tempera- 
ture, and the more violent manifestations of the comj)latat. 

After death the following characteristic lesions were observed : The iji- 
testines had patches of congestion, the follicles were enlarged and the 
rectum ulcerated ; purple diseolorations were present on the liver, kid- 
neys, and heart; the lymphatic glands were enlarged and congested, of 
a deep red, in some cases almost black. 

This evidence as to the nature of the disease was clear enough, but 
to substantiate it the following experiment was undertaken: 
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STJCCESeFFL INOCULA^fflON PBiOM THE PIG INFECTED. BY THE SH35EI> 

NO. 5. 

The i)ig designated as No. 5 in tliis ri^port was inoculated with scabs 
from the ear and eyelids of pig IsTo. 4, and thongh this caused little 
change of temperature, it was followed by all the other prominent symp- 
toms of the disease. On post-mortem- examination on the twelfth day 
after the inoculation, the characters of the plagn.6 were found well 
marked. The red and black blotches on the skin were extensive, the 
ears blue, the intestines extensively congested with enlai-ged follicles in 
the caecum and colon and blood extravasations and ulcers in the rec- 
tum. Purple discolor ations and petechife were nuaierous on the liver, 
kidneys, and heart, and finally the lymphatic glands in general were in 
part congested of a deep red, and in part pigmented as the result of a 
previous congestion. 

Here, then, in the second generation of the poison from the sheep we 
have the symptoms as well marked and the course of the disease as 
rapid and severe as in its first remove firoro the oiine subject. 

PIG SUCCESSFULLY INOCULATED, FROM THE INFECTED LAHB. 

In experiment JSTo. of the present report is given the record of a pig 
inoculated from the swelling in tljie axilla (near the seat of inoGHlation) 
of the lamb. The inoculation produced fever, with the general malaise, 
m,oping, peevish grunt, inappet(?nce, and cuta,neous blotches of the 
swine-plague. "When killed, on the eleventh day,, the skin presented 
a member of red and x^urple blotches, and Ayas covered with the black 
unctuous exudation so frequent in this disease. The boweks contained 
patches; of congestion, the crecum and colon enlarged, and the follicles 
and the rectum ulcerated. The liver, kidneys, lungs, and heart had pur- 
ple blotches. Finally the lymphatic glands in the abdomen were eii- 
larged and congested of a deep red or black, and those in the chest and 
guttural region darkly pigmented. This is as unequivocal a case as those 
already recorded, and fully confirms; our position that the virus of this 
disease may be transmitted through the sheep and conveyed back to the- 
pig with active effect. 

INOCULATION FROM RAT AND LAMB NO. 7. 

In my last report, page 101, I reported suspicious lesions in a rat in- 
oculated with swine-plague virus and more characteristic symptoms in a 
pig inoculated from this rat. In No. 7 of the present report will be found 
the full record of the pig in. question. 13 y. a reference to this record it 
will be seen that without much elevation of temperature this pig showed 
Si purple cutaneous eruption on the fiftii day and enlarged glands on tlje 
twelftb, when it was inocijlated with bloody mucus from the anus of the 
infected lamb. After this the symptoms became n^uch more severe, and 
when killed, twenty-two days after, the ing showed unequivocal symp- 
to'ms of the affection. Whatever may be concluded as to tlie result of the 
infection from the rat in this case, it is at least a further corroboration of 
the position that the inoculated sheep is infecting. To further test the 
susceptibility of the rodent, the following exi)eriments were undertaken: 

INOCULATIONS FROM PIG, RAT, AND LAMB. 

The subject of this experiment was a female Suffolk pig presented by 
Cornell University, having been the smallest of the litter. It was about 
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three months old, small for its age, and very fat and sluggish. It was 
first inoculated with albumen whicsh had been charged with a drop of 
blood containing bacteria, from pig No. 13 (see report page 00), and had 
been cultivated in three succeeding portions of albumen drawn ou each 
occasion from a fresh, newl.y-broken egg, through a tube that had been 
previously heated to redness to destroy all organic life. For fifteen days 
nothing more v/as shown than a few purple spots and patches on the 
rump, tail, and hocks. 

The subject was again inoculated with the congested intestine of the 
rat which had died two days after the inoculation. The intestine had 
been frozen over night. For thirteen days more the same equivocal 
symptoms continued. 

A third inoculation was now practiced, this time with bloody mucus 
from the anus of the lamb, diluted with a weak solution of common 
table-salt. 

Twenty-two days after the third inoculation the pig was sacrificed, 
and beyond some pigmentation of the lymphatic glands presented no 
distinct lesions that could be held characteristic of the specific fever. 
In short, the animal had suffered so slightly, if at all, that it might well 
be set down as a case of insusceptibility. This is only what was to be 
expected, as in the case of all plagues and contagia a certain number of 
animals will successfully resist exi^osure and escape, though the infec- 
tion is most virulent and concentrated. The number of my subjects was 
too small to allow of any satisfactory general estimate; but, so far as it 
goes, it shows one insusceptible animal in twenty-five, or at the rate of 
five per cent. It may, however, be questioned whether the pigmenta- 
tion of the lymphatic glands did not imply a previous mild attack of the 
disease, and whether the apparent immunity in the later inoculations 
was not due to the protective influence of the previous illness. 

SUCCESSFUL INOCULATION OF A EAT — NO, 9. 

This subject was inoculated February 5, 1879, with virulent matter 
that had been preserved for seventy-eight days, closely packed in dry 
wheat-bran. The rat was preserved for thirteen days, and finally killed 
February 18, and dissected immediately after death. The guttural lym- 
phatic glands were deejily congested, so as to be mottled with red. The 
inguinal glands had a brownish-red hue, the sublumbar lymphatic glands 
were enlarged and pigmented. The small intestines presented patches 
of congestion and redness. The right lung was in greater part red and 
consolidated. The liver was deeply mottled. with purple, and the kid- 
neys of a very dark red externally. Finally, the spleen was greatly 
enlarged and gorged with blood. 

Taken all in all, these symptoms' are so closely in keeping with those 
of swine plague that there seemed no reasonable grounds for doubting 
that it was really this disease. The one drawback to this conclusion is 
the condition of the spleen; but the enlarged and blood^gorged condition 
of this organ is not unknown in the pig itself, as shown in No. 1 of the 
present report. A second reason for not attaching undue importance to 
the engorged spleen, nor accepting it as indicative of malignant anthrax, 
is that the pig inoculated from this rat developed all the symptoms of the 
hog-fever, while the spleen was rather shrunken and pucliered than en- 
larged. Had it been inoculated with the virulent pi-oducts of malignant 
anthrax, engorgement and distension of the spleen had been inevitable. 
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SUCCESSFUL rNOCULATION PEOM THE RAT. 

On February 19 a liealtliy pig was inoculated with the congested 
lymphatic glands and lungs of the above-mentioned rat, the morbid 
products having been inserted in a pouch under the skin. 

On the sixth day there was much malaise, with redness of the' skin 
and the appearance of the black unctuous exudation on the ears and 
legs. These went on increasing, and black spots and patches, inefiacea- 
ble by pressure, appeared on the inside of the thighs and hocks. 

The subject was destroyed on the twentieth day and showed the usual 
symptoms of the disease. The stomach and bowels were congested, with 
glandular swellings in the large intestines, the lymphatic glands corre- 
sponding to the congested bowels were of a deep red, almost black, and 
elsewhere the lymphatics were enlarged and pigmented. Purple blotches 
appeared on the Liver, heart, lungs, and air passages, while the spleen 
was small, rather bloodless, puckered, and shrunken. 

The symptoms of the disease were, in short, as unequivocal as when 
inoculation was made from the sick pig direct, and, taken along with the 
less conclusive evidence furnished by case IsTo. 7, may be held to prove 
that the rat is capable of contracting this disease and of conveying it 
back to the pig. 

PEOBABLE CONTETANCE OP THE DISEASE BY KATS. 

In my report for 1878 I expressed an apprehension of this disease be- 
ing conveyed by rats, which fear is only too fully justified by the more 
recent developments. The danger of the conveyance of diseases by these 
vermin not only from pen to pen, but from farm to farm, can never be 
lost sight of, as rats do not by any means confine their depredations to 
a circumscribed locaUty, and are quite ready to emigrate and found a 
new colony if their present habitat is improductive or closely beset by 
their natural enemies. EatSj therefore, that pass from one piggery to 
another may convey the specific poison on their surface or in their sys- 
tems, and may not only leave the germs in the troughs while sharing 
the feed with the pig, but even inoculate it direct while gnawing the 
horns of its feet. 

The importance of exterminating rats from the vicinity of piggeries 
cannot be too strongly insisted on. Eats are probably the main source 
of trichinia spiralis in pigs, as the infected rat, with its muscles wasting 
jas the result of the lodgment in their fibers of myriads of the encysted 
trichinia, becomes correspondingly weak and inactive, and is easily 
caught and devoured by the omniverous animal. If, then, we take the 
observation of Dr. Bellfleld and Mr. Attwood as a basis, and accept as 
a fact that 8 per cent, of the hogs killed in Chicago are trichinous; add 
to this that the discovery of these worms in American hams and bacon 
has led to the closure of several European markets against these prod- 
ucts ; and , finally* that this specific fever of swine may be contracted and 
conveyed by rats, and we have cause enough for the closer super-sdsion 
of the breeding of swine, and for a systematic destruction of rats wher- 
ever either trichiniasis or the swine plagnie has manifested itself. The 
swine breeders themselves shotdd be warned against this source of dis- 
ease and loss, but the sanitary authorities should follow up every case 
of tricliiniasis and hog cholera, and see that the rats are not allowed to 
become active in its propagation. 
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INPECTION BY INOCULATION OP CULTIVATED VIRUS. 

My last experiment was made with a material whicli might have been 
supposed to have been thoroughly disinfected. A little pleuritic iluid 
swarming with actively moving bacteria was added to some milk and 
boiled for five minutes. When cold, a drop or two of ammonia was added, 
the neck of the glass vessel plugged with cotton wool, and the whole 
placed in an incubator at 98° P. for two days. A second' and third por- 
tion of boUed milk and ammonia were successively inoculated from the 
first and second, and a little of the milk with the third generation 
of the cultivated poison was injected under the skiu of a healthy pig. 

The subject suffered from illness with red and purple spots on the 
skin and a greasy black exudation ; was killed on the twenty-first day and 
immediately dissected. The stomach was extensively discolored, of a dark 
brownish red, becoming a bright red at the margins. The smaU intes- 
tines were congested and showed punctiform pectichife, especially on the 
duodenum and on the ilieum near the ileo-ctecal valve. The large in- 
testine had enlarged follicles and patches of congestion, and the lym- 
phatic glands of the bowels were discolored a deep red. Elsewhere the 
lymphatic glands were either reddened or pigmented. The lungs and 
liver showed little change, but there were purple discolorations on the 
kidneys and heart. 

This case was evidently one of the specific hog fever, and, unless some 
source of fallacy entered, seems to imply that the germs of the disease 
may on certain conditions resist for a time the heat of boiling water. A 
single experiment is, however, too narrow a basis for the support of a 
theory, and I shall therefore content myself with merely recording the 
result, and leave the matter to be made the subject of a more crucial 
test at some time in the future. 

Perhaps the most remarkable feature of these experimental inocula- 
tions is the fact that the pigs inoculated from the infected sheep and 
rats appeared to take the disease in a mild form, and in all such cases it 
seemed probable that, had the animals not been sacrificed by the knife, 
a recovery might have ensued. In the case of the pigs inoculated from 
the sheep, one (So. 4) was twice inoculated, thirty-eight and twenty- 
three days before it was killed, and although the disease showed itself 
in an unequivocal form, yet it was not severe and did not promise a fatal 
result. A second (No. 7), inoculated from the lamb twenty-one days be- 
fore it was sacrificed, proved more severe, but did not reach a fatal re- 
sult; a. third (JSTo. 8) was inoculated twenty-two days before its death, 
and showed such slight symptoms and postmortem lesions that it might 
have been questioned whether it really had the disease ; a fourth (Eo. 
5), inoculated twelve days before its death, had very slight symptoms 
and lesions of the disease; while in a fifth (No. 6). that lived for the 
same length of time after inoculation, the symptoms were more severe, 
but there was no certain indication of a fatal result. 

Of the pigs inoculated from the rat, two (Nos. 1 and 7), inoculated 
from the first rat, had such slight symptoms that they were afterward 
inoculated from the lamb, and the third (No. 10) inoculated from thf 
second rat, twenty days before it was killed, showed moderate but di 
tinctly marked symptoms, and was manifestly improving when it V 

Inoculations from the infected rabbit were more redoubtable. Ont^^ 
(No. 8, Add. I), inoculated twice from the rabbit and killed on the; " 
teenth day after the last inoculation, was suffering severely and ° 
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have died. Anotlier (So. 9, Add, 1) was so ill on the twentietli day 
after tbe inoculation that he could not have survived many hours longer. 

These facts point to the most important conclusion that the poison 
of the swine plagne, when passed through the system of the sheep or 
rat, becomes lessened in virulence, and usually conveys the disease 
back to the pig in a non-fatal form. Should this be sustained by 
further experiment, and Kliould this, like some other bacteridian dis- 
eases, so affect; the system that a second attacli; is rendered much milder 
or entirely prevented, it will open the way for a system of vicarious in- 
oculation that will save our swine breeders from tlie yearly losses of tens 
of millions that now threaten the very existence of this industry. It is 
noticeable that the pig (No. 5) inoculated from the pig infected from the 
lamb, and therefore by poison the second remove from the ovine sub- 
ject, though showing symptoms of the disease, did not suffer severely 
in the twelve days it was allowed to survive, so that the mitigation of 
the poison may remain for some generations after it has once passed 
through the sheep. 

That a further inquiry in this direction promises valuable results 
may be further deduced from recent developments in anthrax and 
chicken cholera. 

In February, 1878, Burdon Sanderson and William Duguid, at Brown 
Institution, London, inoculated guinea-pigs with the i)oison of the an- 
thrax, and conveyed the disease from guinea-pig to guinea-pig for sev- 
eral generations of the iioisou. From different guinea-pigs it was 
inoculated back upon two yearling heifers and a six months' calf, and 
in all produced active disease, but in no case with a fatal result. Re- 
covery in all cases might be said to have occurred by the fifth day. 
The liquids from the guinea-pigs tlius inoculated on the cattle were sub- 
jected to the counter test of inoculation on other guinea-j)igs, and in all 
cases with fatal results. To test the effect on the system the calf was 
reinoculated iifty-two days after the first, and the heifers nine days after 
the first, with the eifect of producing a milder attack on the heifers, and 
a severe but not fatal illness in the calf. 

Again, twenty-five days later, they were inoculated with anthrax 
poison, cultivated in grain infusions, which makes a most virulent and 
fatal i)reparation ; but, though two sickened, in none did a fatal result 
ensue. 

Dr, Greenfield, who was in charge of the Brown Institution in 1879, 
continued these experiments. A steer was iiioculated four times in 
succession with anthrax poison from tlie guinea-pig with steadily- 
decreasing results, and then a filth time witli blood from an anthrax 
sheep ; but he survived all, and did well. 

A six-months' calf was inoculated with anthrax fluids that had passed 
through the guinea-pig and been afterward cultivated in an albuminous 
fluid for four generations of the poison, and nine days later, with blood 
direct from the spleen of an anthrax guinea-i^ig ; but a recovery ensued 
\in both cases. An old emaciated and pregnant cow inoculated with 
^-.he blood of an anthrax guinea i)ig died on the fourth day. Age, de- 
"Uity, and pregnancy were ohargetl with the result. Finally, a sheep 

\s inoculated with the anthrax poison that had been passed through 

^Aguinea-pig, and thereafter cultivated to the fourth generation in an 

^ minous fluid; but the result was not fatal. It should be added, 

^^^e anthrax liquids used on all these animals were tested by con- 
vary inoculations on guinea-pigs and mice, and invariably with 
■\ect. 
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As a sequel to tliese, it should be uoticed that Pasteur claims to have 
mitigated the poison of chicl'cn cholera and the bacteridian disease by 
cultivation in different fluids ; and to hare conveyed it back to the fowl, 
not only without producing' a fatal result, but with the effect of ren- 
dering the system of the fowl unimpressible by the same poison for the 
future. 

The close analogy between these two diseases and the swine fever in 
their mode of causation by bacteria suggests very strongly a common 
pathology for all ; and as the mode of reproduction and development of 
the different bacteria which respectively cause the three plagues is 
probably the same or closely allied, the promise is held out that the 
specific swine fever may be anticipated and prcA^ented, as the above 
experiments imply that the other two affections can be. 

j!*J^or are the above-named observers alone in their tentative results. 
Wernich, Bauman, and j^eucki find it highly probable that bacteria are 
destroyed by certain products of the jjutrefaction to which they them- 
selves have given rise ; so that the continued existence or propagation 
of a specific bacterium in an individual system is rendered difficult or 
impossible by the previous generation of that microphyte in the same 
animal body. 

But at this point still another question arises. In view of the mild 
effects produced by inoculating the cultivated virus (Nos. 8 and 10, 
present report), may the poison of this disease not be mitigated by cul- 
tivating it in particular solutions, so that when inoculated on the pig 
it will come short of destroying life, and yet prove a i^roteotion against 
the ordinary fatal form of the poison? Klein's cultivations were made 
in the aqueous liumor of the rabbit, and though he has not stated how 
violent were the inoculated cases, yet it would not be surprising if they 
proved fatal, as did our own oases of inoculation from the rabbit. My 
inoculations with the swine-plague virus preserved iu bran produced 
severe symptoms and a fatal result, in keeping with the virulence 
of anthrax virus which had been preserved in a similar medium. In 
my other cases, inoculated with virulent egg-albumen (No. 8) and am- 
moniated milk (No. 10), the resulting disease was moderate, and did 
not threaten fatal result. 

While, therefore, it cannot be confidently affirmed that we can at 
■will induce a mild form of this affection which shall protect the system 
against a severe one, we have in the above facts a sufiieient warrant 
and inducement to carry this experimental investigation to a certain 
and reliable conclusion. It remains for the experimental pathologist to 
determine the exact conditions under which such immunity can be ac- 
quired, if at all, and how long the protection to the system is vouch- 
safed. Prom present appearances it seems oversanguiue to expect of 
our legislators any sufficiently vigorous and persevering system of extin- 
guishing our imported and indigenous animal plagues, so that it be- 
comes the more desirable that we should bend our energies to ascertain 
what measures will rob the more prevaleut ones of theii' terrible mor- 
tality, and if the plague germs must be produced and preserved in our 
midst, what will assure us that only the mitigated form of tlie poison 
shall be laid up, and not the deadly one, as heretofore. 

JAMES LAW. 

ITHAOA, N. y., June 10, 1880. 
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APPENDIX. 

Ebcoed of Dk. Law's Experiments. 

Poland China pig, infected by cohaiitation. {See experiment No. 6, Addendum I.) 

Experiment No. 1. 



Date. 


Hour. 


TemperatnTe 
ofT)ody. 


Bemarks. 


1879. 




o r. 




Jan. 31 


10 a. m . . 


103 




Feb. 1 


...do.... 


102 




2 


...do.... 


101.5 




3 


...do .... 


102 




4 


...do .... 


101, 75 




5 


...do.... 


100.5 




8 


9 a. m . . 


102. 25 




9 


...do.-.. 


101. 25 




10 


...do.... 


102 




12 


...do.... 


102 




14 


.. do.... 


101 


Looking "badly. 


15 


...do.... 


100 




16 


...do.... 


99.75 





Postmortem examination, Feiruary 17. — Skin: Deep red blotches loeneatli tlie belly, 
inside the fore and hind legs, under the jaws, and at tho entrance of one nostril. 

Digestive organs : Mouth natural. Submaxillary and giitteral glands congested and 
pigmented. 

Stomach : Contains food meal, with a little hay and an excess of yellow viscid mucus. 

Small intestines : Contains much glaii'y, yellow mucus, with some food in the lower 
part of the ileum. Ileo-cmcal valve is pigmented of a deep dirty green beneath the 
mucous membrane. Beetum has two small circular blood extravasations. 

lAveir : Mottled with purple spots. Gall-bladder full of dark green viscid bile. 

Spleen : Enormously enlarged (eleven inches long by two indies wide at its broad- 
est part). Gorged with blood. 

Inguinal, circumflex ileac, pelvic, sublanibar, mesenteric, and omental lymphatic glands 
pigmented. 

Kidneys : Left, natural on the surface ; cortical substance brownish yellow ; medul- 
lary substance with numerous purple ecchymosis. Eight has patches of congestion-on 
the surface of its outer border, and otherwise bears the same lesions as the left. 

Jjimgs : Have congested lobules partially collapsed. 

Heart : Endocardium mottled of different shades, from purple to yellowish brown. 
Above the tricuspid valve is a considerable straw-colored exudation. 

Subdorsal lymphatic glands : Deeply congested and discolored. Prepeotoral and pre- 
scapular glands in a similar condition, and surrounded by a semi-liquid straw-colored 
exudation. A similar exudation is found around the guttural glands in the pericar- 
dium aud around the base of the heart. 



CONTAGIOUS DISEASES OF DOMESTICATED AlUMALS. 



77 



EXPEHIMBNT No. 2. 

Long-wooled lamh. (See No. 11, Addendum I, page 112.) 



Date. 


Hour. 


Temperature 
of body. 


Kemarks. 


1879. 




o Ji^ 




Jan. 31 
reb. 1 


10 a. m.. 
...do.... 


104 
104 


ScoTira, passing mucb mucus; iliac glands enlarged. 


2 


...do.... 


104 




3 


...do.... 


103 




4 


...do.-.. 


104.8 




5 


...do.... 


104 


A. hypodermic needle bronght a greenish, cheesy-looking matter 
from the center of the axillary swelling. 








6 


...do.... 


102 


Increased axillary swelling. 


7 


...do .... 


103. 75 




8 


...do.-.. 


103. 75 




10 


...do.... 


103 




12 


...do.... 


103. 25 




14 


...do.... 


102. 75 




15 


...do.... 


103.75 




18 


...do.... 


104.25 





Killed by bleeding, February 18, 1879. — Post-mortem examination immediately after 
death. 

Digestive organs : Tongue sound ; stomach sonnd. 

Small intestines and, to a greater extent, the csecum and colon studded "with hard, 
spherical nodtdes containing a caseous material, and some of them communicating 
■with the cavity of the intestines hy a narrow orifice. Guttural cesophagean and mesen- 
teric lymphatic glands gray from pigmentation. 

lAver: Mottled with purple and yellowish spots. Bile of a bright green. HepaMc 
l/ympikatic glands deeply pigmented. Sjileen natural. 

Kidneys : Cortical suhstanco slightly purple on the surface. Medullary substance 
of a paie yellowish white, surrounded by a purple zone. Peritoneum contained three 
hydatids. 

Lungs have a number of lohulets of a dark-red congested appearance, but still 
firm and tough. There are also a number of hard nodules of a dirty grayish color on 
the surface of the organ. No parasites. Bronchial lymphatic glands pigmented. 

Heart: Purple spots on the endocardium of the right and left ventricle, especially 
the latter. 

Experiment No. Z. 
Merino sheep. {Continued from page 112, No. 10, Addendum I.) 



Date. 


Hour. 


Temperature 
of body. 


Kemarks. 


1879. 




o Y. 




Jan. 31 


10 a. m.- 


103.8 




I'eb. 1 


...do.... 


102.5 




2 


...do --.. 


103. 75 




3 


-.do .... 


102. 75 




4 


.-.do.-. 


100.5 




5 


--.do ---. 


103.5 




6 


.-.do .... 


102 




8 


--.do.--. 


103 




9 


...do...- 


102.5 




10 


...do.--. 


102.5 




12 


...do..-- 


102. 75 




14 


...do.... 


103 




15 


...do.-.. 


102.5 




16 


--.do---. 


102. 75 





February 18, 1879. — Post-mortem examination 
Mesenteric lymphatic glands deeply 



Merino sheep: Killed by bleeding, 
immediately after death. 

Digestive wgans presented nothing abnormal 
pigmented. 

Ingwinal glands deeply pigmented, especially to the medullary portion. 

Liver has purplish and reddish mottling on the surface. 

Gall-bladder: Partially full of a bright-green bile. 
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Spleen: Normal. 

Kidneys : Yellowisli brown in cortical portion. 

Eight Imig : In great part congested, of a briglit red color. 

Eight heart : Has endocardium marked witli purple spot-8. 

Left heart : Mottled extensively with spots of a dark purple. 

Experiment No. 4. 
White male pig. 



Date. 


Hour. 


Temperature 
of body. 


Kemarlss. 


1379. 




Ji' 






Jan. 7 


9 a. m.. 


102 






8 


.. do.... 


100.5 






9 


...do.... 


101 






10 


...do .... 


100.75 


1 




11 


...do .... 


102. 75 


luoonlated witb mucus from anus of aJloop. 




12 


...do.... 


104 






13 


...do .... 


102 






14 


...do.... 


103 






15 


...do.--. 


104. 75 






16 


...do.... 


103.3 






IT 


...do.... 


102. 75 






18 


...do.... 


102. 25 






19 


...do.... 


101.5 






20 


...do .... 


102 






21 


...do ... 


102.5 






23 


...do .... 


102 






22 


5 p.m.. 


102 


Inoculated with scab from ear of lamb. 




23 


9 a. m.. 


101.5 






24 


...do .... 


100.5 


luguinal glaoids enlarged. 




25 


.. do.... 


101. 75 


Inoculated -with anal mucus from sbeep and lamb. 




26 


...do.... 


99.75 






26 


4. 30 p. m 


102 






27 


9a. m.. 


101. 75 






28 


.. do.... 


102 






29 


...do.... 


103 






30 


...do.... 


102 






31 


...do.... 


103.75 


Enlarged inffuiual glands ; purple spots on belly. 




Feb. 1 


...do.... 


104 






2 


...do .... 


103 


Off feed; livid spots on teate. 




3 


.. do .... 


102.5 


Livid spots; enlaiged glands; unctuous secretions ftom sldn. 




4 


...do .... 


103 


Off feed ; pink papules at liair. roots ; black skin exud^tibli, 
creting in scabs. 


con- 


5 


...do.... 


102. 75 






6 


...do.... 


104.5 






8 


...do.... 


103 






9 


...do.... 


102. 25 






10 


...do...- 


102. 75 






12 


...do.... 


102. 75 






14 


...do...- 


103. 25 






15 


...ilo.... 


103 






16 


...do.... 


103 







WJiite male pig : Killed by bleeding, February 17. — Post-^noHem examination imme- 
diately after deatb. 

Digestive apparatus: Mouth liealtby. Guttural lympihatic glands pigmented. 

Stomach : Full of food ; mucous membrane slightly congested. 

Small intestine ; Sligbtly congested at isolated points. 

Large intestine : Has patclies of congestion and enlarged follicles, tbe latter especially 
in the colon. Rectum bears an ulcer, the scab of which is marked on the outer cuat 
of the bowel by a liquid exudation and a congested lymphatic gland. 

Vuodinal lymphatic glands ^^tj black; Mesenteric lymphatic glands pigmented, of 
varying shades of gray. Beetal lymphatic glands blood-red. 

Liver : Mottled with purple spots. Gall-bladder full of dark-green liquid bile. 

Spleen : Normal in size, but with yellowish- white shrunken portions along the edges. 

Kidneys ; Yellowish-brown on the cortical part, but with petechial spots on the sur- 
face and internally on the medullary portion. 

Lungs: Normal. .En(?oca?-(2tHW mottled with purple spots. Subdorsal and internal 
pectoral glands deeply congested. 
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Exl'HRIJIEirT No. 5. 
White male pig. 



Date. 


Hour. 


Temperature 
of body. 


Ilcmarks. 


1879. 


op. 




Jan. 30 


lOii. m.. 


102 




31 


...do.... 


103.0 




Pel). 1 


...do .... 


102.5 




2 


...do.... 


102. 5 




3 


...do.... 


104 




5 


...do .... 


103.5 


luocnlatcd with scab from ear and eyelids 6f siuk pig No. i (Infected 
from alieep and lamb) and placed in sarno pen \Yifcli it. 


6 


... do .... 


104 




8 


...do.... 


103.5 




9 


...do... 


102. 25 




10 


...do.... 


103 




12 


...do .... 


103 




W 


...do.... 


103 




15 


...do.... 


103 




10 


...do .... 


102. 73 





White male pig: Killed by bleeding, February 17. — Post-mortem examiuation at 
once. 

Skin: Dark-red blotch inside tlie left fore leg extending from near tbe carpus to the 
sternum. Bright-red spots over the anterior part of the sternum and inside the hocks, 
on the prepuce and lower part of the scrotum. Ears slightly blue. 

Digestive organs : Tongue, tonsils, and larynx sound. Guttural and submaxillary 
lymphatic glands pigmented of a grayish color. 

Stomach : Full of food, great curvature has its mucous membrane congested. 

Duodenum: Congested of a deep red. Jejunum and ileum somewhat less so. Simi- 
lar patches of congestion on the ileo-csecal valve. 

Anterior mesenteric glands the seat of dark-gray pigmentation. 

Colon: Congested at intervals with many enlarged follicles. Eectum presents red 
discoloration and ulcers, one of the latter containing a blqod-olot. Eectal and colic 
lymi>hatic glands pigmented, some red with congestion. 

Intestinal parasites : Small intestines contain thirty-eight ascarides, one measuring 
thirteen and a half inches iu length. ^ 

Liver : Has purple spots and patches, especially on the right lobe. Gall bladder is 
full of greenish bile. 

Spleen : About natural. One spot of brownish-red congestion. 

Kidneys : Have purple spots on their surface extending about one lino into the cor- 
tical substance. 

Heart : Left ventricle has large petechite on its internal surface, also on the edge of 
the mitral valvo. Eight healthy. 

Lungs : Posterior border of the hinder lobe of the right lung is bluish and contains 
lung-worms. 

Mediastinal lymphatic glands : Pigmented and congested. Spme perfectly black. 

Exj>];i!i.-i:ext No. 6. 
Female pig. 



Date. 


Hour. 

• 


Temperature 
of body. 


1879. 




'^ P. 


Jan. 30 


10 a.m.. 


103. 25 


31 


.. do ... 


104 


Pel). 1 


...do .... 


104 


2 


...do .... 


104 


3 


...do.... 


104 


4 


.. do.... 


103. 75 


5 


...do .... 


103.5 


8 


...do... 


105 


8 


9 a. m.. 


105 


9 


...do.... 


104. 75 


10 


...do.... 


104.5 


12 


...do .... 


104. 25 


14 


...do .... 


103. 75 


15 


...do.... 


103 


16 


...do.... 


103. 75 



llemarks. 



luoculated witli dry, greenisli, clicosy matter from asilLiry awolliuj; 
of luml). 



bU 
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Killed by 'bleeding February 18. — Post-mortem examination immediately after death. 

SMn : Purple blotch on the left flank over a globular caseous mass. Under the black, 
unctuous cutaneous exudation red fiaques appear upon the ear, also a slightly bluish 
tinge upon the nose. 

Digestive organs : Mouth healthy. Guttural lympliatie glands pigmented and enlarged. 
Stomach moderately filled ; contents very acid ; considerable reddish and brownish 
discoloration of the mucous membrane along the great curvature. 

Duodetnum : Congested in its mucous folds, ■with thickening of the mucous mem- 
brane. 

Jejunum and Ilium : Have patches of congestion and contain eight ascarides. Cwcum, 
and still more the colon have enlarged follicles. Rectum shows congestion and one 
small ulcer. Caecum contains tliirteen whipworms. 

Mesentei'ic lymphatic glands : Congested of a deep red or black and greatly enlarged. 
Colic lymphutic glands perfectly black. Sublumbar and inguinal glands darkly pig- 
mented. 

Liver : Has purple patches near the free border ; its cat surface is yellowish brown. 

Gall Madder : Full of orange-brown bile. Spleen almost normal. 

Kidneys : Eight has purple spots on the surface, medullary substance and papillaa. 
Cortical substance less pale than usual, 

Inings : Have purple spots on their surface. Subdorsal and bronchial glands pig- 
mented. 

Seart : Eight side has a large loose clot and purple mottled endocardium. Left 
ventricle holds a loose clot and many of its caruna3 colnmuEe are black throughont, 
as if they were but clots of blood. 

Experiment No. 7. 

Female pig. 



Date. 


Hour. 


Temperature 
of body. 


Eemarks. 


1879. 




OJ'. 




Jan. 7 


9 a. m.. - 


103 




8 


...do.... 


103.5 




9 


...do--.. 


103. 25 




10 


.--do--.- 


104 




11 


---do---- 


103. 75 




12 


---do---- 


102 




13 


---do---- 


102 




. 14 


---dO-.-- 


101. 75 


Inoonlated in flank with congested small intestine of rat -whioh 
died tiTO days after inoculation from sick- pig. (See page 101, 
Addendum I.) 


15 


---do-... 


101 




16 


.--do.... 


102.5 




17 


-.-do.... 


102.5 




18 


...do.... 


100.5 




19 


.--do.... 


103. 25 


Purple spota on teats. 


20 


...do.... 


102 


Purple spots on teats and belly in size from that of a pin's head 
and upwards. 


21 


--.do.... 


101.5 




22 


--do--.. 


102. 25 


Enlarged inguinal glands. 


23 


...do-..- 


102 




24 


-- do---. 


102. 25 


Pink spots like pins' heads mostly around roots of bristles. 


25 


--.do -... 


101 




26 


-..do .-.. 


101.5 


Inguinal glands materially enlarged. 


27 


.--do---- 


101.5 


Purple on teats. 


28 


.--do.... 


103 


Injected 1 dram saline solution -with bloody mucus from rectum ot 
lamb. 


29 
30 


...do---, 
do 


102. 8 
102 


Bed spots like pins' heads along the boUy. 


31 


-.do---- 


102.5 


• 


Feb. 1 


10 a. m.- 


101. 75 




2 


---do .... 


102. 75 




8 
4 


...do.-.- 
-.-do ...- 


102 
102.9 


Purple spots beneath breast-bone ; inguinal glands enlarged. 


5 


.-.do.... 


102.5 


Purple flaqnes around the seats of inoculation ; pink papules around 
the bristles inside the thighs, and on the belly ; punjle spots on 














one ear. 


6 


---do.--- 


101 




8 


...do.--. 


102. 25 




9 


...do-... 


101.75 




10 


...do---- 


102 




12 


.-.do.--- 


103 




14 


--.do.--. 


102 




15 


...do..-. 


102. 76 




16 


-..do--.. 


103.5 





Female pig killed by bleeding February 18.— Post-mortem examination just after 
death. 
SUn: Ineffaceable red spots one-third of a line in diameter on the belly, teats, in- 
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Bristles are veiy erect and rongh. Slria 
Eight guttiiral lymphatic glands enlarged and 



ner sides of the thighs, forearms, and ears, 
covered with an unctuous secretion. 

Digestive organs : Mouth, normal, 
pigmented. Left, normal. 

Stomach ; Contains little food ; sour ; mucous membrane on the great curvature dis- 
colored, red and dirty brown. Small intestines with patches of congestion, especially 
along the folds. Large intestine has enlarged follicles and patches of congestion. 

Mver : Bears pm-plo patches. Call bladder full of orange-brown bile. 

Spleen: Nearly normal. Shghtly shrunken and puckered at its thick extremity. 

Mesenteric, gastric, Iwjmtic, and mesocoUo glands : Darkly pigmented, and some discol- 
ored of a deep red. 

Kidneys : Nearly normal. 

Lungs : With a few patches mottled of a deep red. 

Heart: Left side, nearly normal; right side, with purple spots of ecchymosis. 

Subdorsal and bronchial lymphatic glands: Pigmented and partially reddened. 

Piepeotoral and pxescapular glands deeply pigmented. 

Experiment No. 8. 
Suffolk pig. 



Date. 


Hour. 


Temperatiiro 
of body. 


Bemaxks. 


1879. 




OF. 




Jan. 1 


9 a. m... 


101.5 




2 


...do.... 


102 


Im'ected hypodermioally } dram of inoonlated albraoen, 4th gener. 
ation, in inoculatioD apparatus from blood of pig (experiment 13) 
•which contained moving bacteria. In emptying and recharging 
the apparatus the liquids were drawn from a newly-broken .88 




















through a tuba previously heated to redness. 


3 


...do .... 


101.5 




4 


...do.... 


102 


Purple spots on rump and taU J papules and flaqnes ; purple patches 
on the hocks. 


5 


...do.... 


102.6 




6 


...do .... 


102. 75 




7 


...do.... 


100 




8 


...do.... 


101 




9 


...do.... 


103 




10 


...do.... 


102 


SHn has many hard and browniali black scabs coTering a red, 
slightly depressed surface. 








11 


...do.... 


102.5 




12 


...do.... 


102.5 




13 


...do.... 


101 




14 


...do.... 


102 




15 


...do.... 


101. 75 


Inoonlated with -coDgested intestineof rat which had been&ozan 
over night. 


16 


...do.... 


103.25 




17 


...do.... 


101 




18 


...do.... 


102.5 




19 


...do .... 


101 




20 


...do .... 


101. 75 




?1 


...do.... 


102 




22 


...do.... 


101 


Has not eaten Its food. 


23 


...do.... 


102 




24 


...do.... 


101 


Pink spots on skin j black crusts j dung fetid. 


25 


...do.... 


101 




26 


...do.... 


102 


Purple spots on rump and thighs. 


27 


...do.... 


102 




28 


.. do .... 


101 


Injected 1 dram saline solution with rectal bloody mucus from Iamb; 


28 


...do.... 


103 


Tail has red spots ; is soaked irith urine and feces. 


30 


...do.... 


302 




31 


...do .... 


103 




Feb. 1 


...do .... 


100.5 




2 


...do.... 


100 




3 


...do.... 


100.5 




4 


...do.... 


102 




5 


...do.... 


102.5 


Purple spots on ears. 


6 


...do .... 


102.5 




8 


...do.... 


102. 75 




9 


...do.... 


102 




10 


...do.... 


102..; 




12 


.-..do .... 


102 




14 


...do.:.. 


102 




15 


...do .... 


102. 75 




16 


...do.... 


103.25 





Suffolk pig killed by bleeding February 18. 

Tongue, especially in its posterior portion, furred of a brown color. 
Stomach and intestines : Bore little evidence of change. 
Lymphatic glands : Pigmented. 

Liver: Discolored purple patches, and, towards the margin, yellowish staining. 
Bile, moderate in quantity, orange brown. 

60D 



»i5 



CONTAGIOUS DISEASES OF DOMESTICATED AOTMALS. 



Spleen : Small^a little puckered ;it tlie edges. 

Kidneys : Very pale ; fixm aud resistant, as if they had undergone fibrous degenera- 
tion. 

EXPEPJMENT No. 9. 

Eat killed February 18, 1879, — Post-mo7-tem examination imniedia.tely after death. 

Guttural glands : Mottled with red and dark lines. Inguinal glands of a brownish 
red. , 

Eight lung : Firm and gorged with blood. Left lung nearly natural. Liver deeply 
mottled with purple. 

Spleen : Excessively large aud gorged with blood. 

Kidneys : Cortical subatanoe of a "very dark red ; medullary substance, pale. 

Sublumbar lynvphaiio glands : Enlarged and pigmented. 

EXPKEIMBST No, 10. 
White male pig. 



Date. 


Hour, 


Temperature 
of body. 


EemarTss. 


1879, 




o 3^, 




Feb. 3 


9 fura ... 


103. 75 




4 


...do.... 


108. 75 




5 


...do.... 


103.5 




6 


...do...- 


103.5 




7 


...do .... 


102 




8 


...do .... 


104 







...do.... 


104. 25 




10 


...do.-.. 


104 




11 


...do.... 


103. 75 




12 


...do .... 


103. 25 




33 


...do .... 


103. 25 




U 


...do.... 


103 




15 


...do... 


W± 75 




16 


...do.... 


102.5 




17 


...do.... 


101.. 25 




19 


...do.... 


' laoculr.ted to-day -witli the congested and reddened lymiAatic glands 








and congested lungs of a rat (No. 91 wmch Bliowcd le-sions corre- 








sponding to those of the swine (Iwer. The infecting matters irore 








inserted in a pouch formed under tlie true sliJn, 


20 


...do.... 


102. 5 




21 


...do.... 


102. 75 




22 


...do .... 


102. 5 




23 


...do.... 


102. 75 




24 


...do.... 


30J 75 




25 


...do .... 


103 


Js very uneasy, Molaasea-liko exudation on cars and legs. 


20 


...do.... 


103. 25 




27 


.. do .... 


103. 50 




28 


...do.... 


103. 75 


E:^udation increased and extended over nearly the whole body. 


Mar. 1 


...do.... 


103. 25 




2 


...do .... 


102. 75 




4 


-. do .... 


102. 5 




6 


...do.... 


102. 25 




7 


...do.... 


102.25 


Exudation drying up. 


8 


...do .... 


102 




9 


...do.... 


]02.25 


Shows much uneasiness. 


10 


...do.... 


102 




11 


...do.... 


102. 25 





Killed by bleeding March 11, — Post-morlem examination in'>niediatoly afler death. 

SMii : Inside both thighs extending down to tlio Imcks are discolored spots and 
patr lies, not effaceable by pressure. The molasses-like exudation on the skin is nearly 
dr. ' 03:i the body, but still soft and unctuous on the legs, 

lii-;t:e:iive Organs : Tongue healthy. Guttural ]ymi)h;itic glands enlarged and pig- 
mented. 

Stomach: Has its mucous membrane mottled of a dark-purplish brown on its great 
curvature. 

iJiwclennm : Slightly congested in its upper portion. Remainder of .the small intes- 
tines present patches of slight inflammation, Ilio-c;ccal valxe normal, 

Zarge irUestines : Present small globular elevations like enlarged solitary glands. 
These arc o.'-.pecially abundant in the celon. 

The duodenal lymphatic glands : Of a deep red, almost black. Mesenteric lymphatic 
glands enlarged and deeply piguiented. Sublumbar lymphatic glands and the ui- 
guinal are siinihuiy enlarged and pigmented, 

/JjvZccH :- Normal, except 'that it is very firm and puckered along its border. 

Liver: Firn;. P-.tches of pui-plo discoloi-Litiou are seen, especially at the borders. 
Gall bladder full ; bile of a bright-yellowish green. 

Kidneys : Nearly normal. Cortical substance a little pale. 

Urinary Madder : Fall. Density of urine 1036, 
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Heart: Empty. Endocardium of left ventriclo witli numerous dark potecliial si>ota. 
Those are lees ncmerous on the right ventricle, but of a deep purple color. 
Zungs : Present petechial spots on the pleurns and bronchi. 
ranisites : Five ascaridea in small iutestines ; one halrheadcd worm in caicuni. 

ExPEiaMENT No. U. 

Wliite female x>itj. 



Date. 



1879. 
Feb. 3 
4 
5 
6 
7 
8 
9 
30 
11 
12 
13 
14 
15 

17 
18 
19 



Hour. 



Tempemttire 
of body. 



Mar. 



9 a. m - 
...clo.. 
..-do .. 
..-do -- 
...do .. 
...do-- 
...do .. 
.. do .. 
...do.. 
..-do .. 
.. do.. 
...do.. 
...do.- 
...do.. 

.-do .. 

. - do . . 

..do.. 



.-do. 
.-do . 
-.do . 
.-do . 
.-do . 
..do. 
..do . 
.-do . 
..do . 
. do. 
.-do . 
..do. 
..do . 
.-do . 
...do. 

...do . 

...do. 
..-do. 
...do . 
...do. 
.-.do. 



op. 
103. 
103. 
103 
102. 
10". 

llj.!. 

102. 
103 
103. 
103 
102- 
102, 
102. 
102. 
U'2. 



liemarts. 



102, 25 
loa, 25 

102. 5 
102. 75 
102.5 

102. 73 
103 

103, 25 
103.5 
103. P 
103. 25 



Has be«n in rut for eovenil days. 



Inoculated bypodeiToically -with a soliiiioji of milk and pleuritio 
eilasion of sick pig (both boiled) with ammonia, cultivated tn 
iaoiacion apparatus to tiie tbird generation, _ 



A little exudation on the ears. 
Is very uneasy. Peevish grunt 



103. 25 



103 
103.5 
103.5 
103, 25 
103. 25 
103. 25 



Killed by bleeding. 



Fost-mortem examination immediately after death. 

SMn : A few purple diisoolorations on the inner side of the hooks. The molassea- 
like exudation has dried up into a blaci incrustation. 

DigesHce organs : Mouth a.nd connections normal. 

Guttural lyniplw tic glands: Slightly pigmented. 

Stomach : Has several extensive dark-reddishpatchea on the mucous membrane cov- 
ering the great curvature, shading off with bright red a"; the margins. 

Baodeimm : Congested along the margins of the folds of mucous membrane with 
patches of bright-red punotiform petechia}. 

/ Jejunum and iletmi : Congested along the folds of mucous membrane^ epjipcially in the 
middle part of its course. Near the ilio-csecal valve are bright-red punctiform petechia;. 

Duodenal lympliatio glands : Of a dark-red liue, almost black. Antn-ior mcse::iciia 
glands ire deeply pigmented, and in many cases of a deep red. 

Lari/r intestine ; .ILis follicles enlarged. These are especially numerous in the colon. 
The rectum bears patches of congestion and the lymphatic glands adjacent are of a 
deep red. 

Spleen : Small and firm, ridged or puckered at its free border. Not gorged with blood. 

Liver ; Firm, nearly normal. C "Al bladder filled with a bright, yeUowisb-giccn bile. 

Kidneys: Nearly healthy. Me.-;ullary substance a little more highly colored than 
natural. 

Xw«';« •• Normal. Contains two lung worms. 

Prepeetoral lymphatic glands : Slightly pigmented. 

Bight Inguinal glands: Of a deep red. Left the seat of grayish pigmentation. 

Heart : Left ventricle deeply discolored internally by ineffaceable deep purple and 
crimson stains. Eight ventricle normal. Eight auricle contains a large clot. 

Intestinal parasites : One ascaris in jejunum ; four tricocexshali incsecum. 
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OHAEAGTEE OF SWIKE PLAGUE IK THE SOUTHWEST. 

By Dr. C. C. Thoenton, Clieiv's Zanding, Miss. 

At tills time (June, 1879) cliarbon and hog cholera, so called, rage fear- 
fully in this locality. I have myself lost three mules and over one hun- 
dred dollars' worth of hogs. I am satisfied the name of hog cholera is a 
misnomer, and I think I can very readily substantiate this from facts. 
With an instrument magnifying from 1 to 800 diameters, 1 have worked 
assiduously with the sole end in view of identifying these diseases, and 
I propose to give you the results of my labors, with the hope that ben- 
efit may be derived therefrom. With from 1 to 300 diameters, I find a 
dark and nucleated cell or cells, with dark outlines and a dark center. 
The cell appears circular at first, but in its different stages of aggrega- 
tion or fermentation it assumes an egg shape from the piling of one 
upon another ; or a better comparison, perhaps, would be that of a caul- 
iflower or head of curled lettuce. The tissues of these ceUs appear 
eccitymosed. A red globule seldom appears after death, but yellow se- 
rum and dark grumous blood are generally found. The blood before death 
is pale and watery. A drop shows one half yellow water or serum, and 
the other half a disorganized clot of a purplish cast. This was partic- 
ularly noticeable in a cow that died of charbon and hog cholera com- 
bined. I suggest the name of putrid measles for this disease, as I think 
it describes better the character of the malady, and wiU be more satis- 
factory to the profession. In some districts it should be designated as 
malignant or black measles, which is not considered so fatal. I am sat- 
isfied that it is a measles of the most virulent type, as mortification sets 
in almost with the beginning of the disease. The animal appears drawn 
up and drooping behind, is desirous of lying down, and seeks brush or 
a secluded place for concealment ; shows a constant disposition to eat 
dirt ; is hoarse and has a sUght cough ; manifests great thirst but no 
disposition for food ; seems to have no blindness or brain trouble, but a 
great aversion to being disturbed. It is easily aroused, but is disposed 
to seek quiet and sleep. ISTotwithstanding tMs, intense pain is appar- 
ent, and the result is almost certain death. 

As to the lesions. The cough, which is not constant or permanent, 
causes you to lose sight of the condition of the lungs, which are con- 
gested. The eyelids now become inflamed and the eyes watery, and the 
disease assumes somewhat the appearance of a catarrhal trouble. There 
appears to be no particular throat aii'ection. After death an examina- 
tion reveals a miliary eruption of the lungs, presenting the appearance 
of miUary tubercles, and frequently congestion and mortification of the^ 
same. Purple spots cover the abdomen and ears, and frequently extend' 
to the lungs and liver and other internal organs. In the charbon case 
one half of the spleen was covered with fresh eruption, whUe the other 
half was bufc slightly affected. In another case the liver had advanced 
to a complete state of decomposition. These vesicles contained a yel- 
low water similar to that found in other organs. The heart showed en- 
docarditis, and the kidney was really the only organ not diseased, al- 
though its investing membranes contained yellow water. In the char- 
bon case the liver was congested, with a yellow deposit in the sack. 
This bile was frothy, and appeared in a full state of fermentation. The 
bowels had similar eruptions in different stages of ulceration. The en- 
tire mucous membrane of the stomach A-s-as denuded, and exuded an 
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unliealtliy-lookmg secretion mucli resembling pus. The same cells I 
have tried to describe above were observed here. Ko worms showing 
animation, under a power of from 1 to 300 diameters, were discernible. 
I am satisfied this morbific product is generated by a process of fermen- 
tation in the blood, and wherever this germ is deposited there an erup- 
tion or ulceration appears. The stomach being the seat of great excite- 
meD.t may be the primitive seat of the disease. In rooting around Avhere 
. diseased animals may have been, these germs may be taken into the 
stomach, and thus i)roduce the malady. The disease was on my place 
among some tenant hogs, all of which, with the exception of one boar, 
died. Two of my sows that were lousy, and in a bad state generally, 
bedded with the boar and took the disease. With the constant use of 
chlor. ammonia I kept one alive for two months, and I feel assured 
that this had a beneficial effect in the lung and throat trouble that gen- 
erally accompanies this disease. Some had sore and swollen noses, and 
four sucking pigs had a pustular eruption much resembling chicken- 
pox. If this eruption could be kept out, I believe it would prove bene- 
ficial to the animal. I have used coal-oil and turpentine with marked 
effect, a teaspoonful of turpentine or a tablespoonful of coal-oil In a lit- 
tle gruel. I have also used caustic potash and concentrated lye. Sul- 
phur seems to increase and augment lung trouble, unless given in very 
pleasant weather. I believe the sulphites (bisulpliite and hydrosul- 
phite of soda) would prove of benefit, if properly administered. 

In about all of the cases examined I found that mortification had ta- 
ken place in some one or more organs before death had occiirred. There 
were pleuritic lesions in one case, and adhesion of the lung in the case 
that lingered so long. In this case the lung and liver gave way and 
became purple and softened with vesicles or bullse of yellow water. I 
have preserved sections of the different organs, which, if they could be 
forwarded safely, I would send to the department. 

I am satisfied that my observations so far overturn the received opin- 
ions of this disease. The hog with the charbon complication presented 
the poisons above. Whether the cauliflower or curled lettuce cells were 
different poison, constant with one or the other disease, I am unable to 
say, as I could not give the case the attention I desired. I am satisfied 
that charbon is produced by a blood poison — that it is a' morbid product 
introduced by the bite of horse-flies, which are now present in myriads 
as they were in 1868, when the disease was so prevalent and fatal. The 
punctures have the appearance of leech bites, though the tendency to 
decomposition is inuch more rapid, and produces gangrene in a very short 
time. Bruised or purple spots also appear on the muscular tissues and 
soon extend to the subjacent tissues, first on the same side and then on 
the opposite side. Horses and mules bitten badly by these flies show 
circumscribed swellings of small size. Some of these raised spots are 
as large or larger than marbles. A lady bitten on the arm by one of 
these pests was seriously affected. The arm became greatly swollen, 
turned purple, and was very painful from the shoulder to the hand. A 
gentleman bitten on the ankle was laid up for two weeks. The leg was 
greatly swollen and very painful. ISTow, if these single bites produce 
these symptoms in the human subject, how much more likely to produce 
similar' troubles and poisonous effects in stock running out unprotected 
and at their mercy. In the mornings and evenings we have swarms of 
a small yellow fl!y which are very troublesome. Whether these, are 
young horse-flies or not I am unable to say. Then we have the large 
horse-fly with green or striped head, and a smaller one that stings badly. 
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There is still a^iotlier one which Tve call the cattle-fly — an extra large 
black fello^T that looks much like a hearse or death carrier. 

Since writ'mf; the above I liave had another shoat die of the so-called 
cholera. I i'oiiml pra-ple spots on tongue and inside of lips, but no 
throat, trouble. A j)ortion of the right lung was hepatized, the liver 
congested, and the bowels ulceratetl, inflamed, and mortille:! before 
death. The feces were impacted, and the large intestines inflamed with 
adhesions of on ter surface. The sheath was contracted and the opening 
iii the prepuce retracted, which caused a retention of urine. Tiie blad- 
(le.v v>ras greatJy distended. The spleen and kidneys seemed free of dis- 
ease, but there was much bile in the gall-sack. The lungs, bowels, and 
mesentery were greatly congested, and the abdomen had a gangrenous 
point over the ulcerated and mortiiied bowels. This hog was sick bat a 
very short time. It was in perfect health, and took the disco se three or 
four days after being exposed to animals affected with the malady. Two 
other healthy shoats wr-rc infected at the same time, and showed symp- 
toms within from three to five days. The symptoms gener.^lly were Ike 
same as heretofore described. The character of the lesions does not seem 
constant in the lungs of those examined so far, except in a disposition 
to mortificatiju. The extent of the hepatization v.'ould certainly have 
engendered mortification at an early i>eriod, as in tie case of the bowels, 
and the wonder to me is how life can XJOssibly last while such extensive 
and destructive lesions and decomposed organs, essential to the vital 
functions, exist. It is almost incredible that the animal should still 
live with the lungs, liver, and other vital organs in a pulpy and decom- 
posed condition — with the bowels perforated, internal oi'gans in many 
instances softened, an.d the intestines mortified. 

******* 

I have had further opportunities of confirming my ideas of the 
nature of the two terrible scourges of the farmer, putrid measles and 
charbon, and I am now more convinced than ever that putrid measles 
better describes the disease than any other designation. That the dis- 
ease is propagated by contagion has been clearly proven by confining 
hogs in an infected pen or with animals suffering ^ ith the disease. In 
two cases thus tried the time of incubation was found to be from two to 
six days. The first symptonls are those of catarrh wi tli slight cough. 
This cough is not I'ery constant or very severe. In some the eruption 
is clearly defined, in others it is shown on the mucous membrane of 
the under Lp and on the abdomen. Some show slight ecchymosed 
spots, while others exhibit a deposit of a melanotic character, which 
seems to be confined to no surface, organ, or tissue. The lungs suffer 
most. If the animal resists the first stage of destructive infiltration 
of the lung tissues it generally terminates in a miliary erux^tion or de- 
posit of cli'j lungs of a cheesy, tubercular character, which produces 
further decny, as miliary tubercles generally do. Tiifs is the reason 
they fail to fatten, if they recover, and are afterwards useless as breeders. 
A few recover wheie the eruption is kept on the external surface. 

The disease attacks hogs of every age ; none seem- to escape except 
pigs of a healthy mother. In dissecting a sow which had died of this 
disease 1 found the pigs in the uterus unmistakably affected witl; the 
malady. The pigs were but two months advanced and the skin free 
from hair, so that the ei'updion was plainly shown. The eruption showed 
cysts of a cheesy deposit even in the skin. A magnifying power of from 
four to eight hundred diameters failcl to discover an animal germ as 
the cause of the trouble, but a deposit of a moianciic character, showing 
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pigmentary cells and blood globules in a disorganized and decomposing 
state, witii occasional pns and ]-)yemic cells in a disorganized condition, 
were found. This melanotic deposit was also found in tlie ispleeo, as 
shown by an enlargement of its papilla and a change in color. In one 
case one half of the spleen was shown to be in a state of cicatrization, 
while the other half presented the ulcerate character of tli;' disease. 
This papular eruption, when confined to the surface, ends frequently in 
a cheesy deposit, which evcnlually ulcerates and empties it^^olt with but 
little disturbance. If driyen in by exposure to inclement weatlior, like 
measles the trouble is carried to the lungs, giving them a mottled ap- 
pearance, and portions of the lungs become congested with a dark 
grumous-looking blood. In two cases out of sis examined a further state 
of decomposition and gangrene of the lungs was found. One exhibited 
considerable enteritis of an eraptive and ulcerative nature, impaction of 
feces, and ulceration and. mortification of bowel and wall of abdomen, 
or peritoneal covering. All seem to have retention of the urine, though 
the kidney geuerplly appears less diseac^^d than any othei organ. The 
appendages of the heart and liver are generally congested. In one or 
two cases bullte were presented over the surface of the liver. The char- 
acter of the inflammation in all the internal organs seemed of an erup- 
tive nature, with papulss in state of ulceration. Yv'hen externally ap- 
parent these ulcerations look like a white center with an iutiamed areola, 
which, under the microscope, have the appearance of melanotic deposits, 
clustered pigment cells, and blood globules in a state of decomposition. 
Much of the deposit liad a greenish, dirty-brown appearance, and some 
ragged and even blackened with a greenish cast, like ilesh in a state of 
decay. 

As constant symptoms in the six cases examined there was found 
more or less congestion of the lungs in all, retention of urine and a dispo- 
sition to gangrenous inflammation. The liver was more or less af- 
fected in all ; biliary deposit in one, without any liquid bile ; excess of 
dark bile in three : gangrene in lungs of four, of bowels in two, and of 
liver in four. Slight congestion of kidneys in only two, occasioned, I 
think, by intense inflammation of the bowels and mesentery; enteTitis 
in four ; miliary tubercles in two — the cases that suffered longest. I 
think in those cases that linger the longest the eruption takes a miliary 
or melanotic character, or both, as the deposit which, to the naked eye, 
appears white, under the microscope has a dark, dingy, dirty-brown ap- 
pearance. These seem to be massed together with occasional black viud 
greenish-black spots of decomposed blood and fibrin. 

I have made other microscopical and post-mortem examinations of 
mules and Iiogs which had died of charbon, a disease which has raged 
here fearfully for the last month, and also on other portions of Yazoo 
and Sunflower Elvers. I find the disease no other than gangrenous or 
malignant erysipelas, of the lowest possible grade. This is a most dire- 
ful scourge to the mule and horce race. As the disease progresses I 
find pus corpuscles and pyemic matter and cells. jSTot only this, but I 
find the fibrin and blood globules in the last stages of degeneration and 
decay. The gangrene has a greenish-brown and black apj)earance ; the 
swellings are eeehymosed at times throughout ; at othei^s a patch of this 
is surrounded by an indurated swelling; the tissues are infiltrated with 
a yellow serum; the blood coh tains an excess of white corpuscles ; and 
toward the end frequent pus cells, pyemic matter, and decomposed blood 
globules may be found. The red blood globule is greatly diminislied in 
quantity to the other globules uf Cue blood. At lirst the dlseiine seems 
to be one ©f the subcutaneous tissttos, but rapidly spreads to the in- 
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ternal organs, like malignant erysipelas. There is this difference, how- 
ever : it seldom attacks the brain except when a dissolution is evident, 
then the symptoms indicate a general apopleptic condition of nearly 
every vital organ. The kidneys suffer but little, the lungs and heart 
most. The lungs soon become pulpy from the infiltration of the lung 
tissues, and the appendages of the heart are distended with blood of 
the blackest character ; the arteries are filled with black blood, and the 
veins in many instances are empty of blood, but in a very short time 
after death are distended with gas. The blood, under a power of from 
200 to 400 diameters, shows decomposition in the globules when taken 
from the living animal. At this stage gas is thrown off, which I 
suppose to be carb. ammonia, as chlorine water causes a white deposit 
over the surface of the blood when a drop is added to it. I made a 
postm-ortem examination of a mule which died of the disease. After 
taking out the lungs, and while washing other organs, they became 
glazed over and presented all the appearances of erysipelas, confirming 
my theory for years as to the true nature of the disease. A more 
marked case 1 have never seen in a human being, and I attended hun- 
dreds in hospital practice during the war. I certainly cannot be mis- 
taken as to outward appearances, although I might be as to structural 
lesions, chemical changes, or microscoi)ical appearances not constant or 
common with the disease. In a more minute study of these appearances 
I have discovered the deposit arranging itself like the crystals of a chemi- 
cal compound, disengaging gas and assuming a nucleated form, with 
sometimes a crystalline appearance, or with crystals mixed through it. 
These were in every stage of decomposition and decay. Gas appears in 
the veins soon after death, showing the blood to be in a state of decom- 
position. It sometimes passes freely from the cut vein in bubbles, while 
its appearance indicates a turbid or poisoned condition of the fluid. 

I find that the excrement of the horse-fly will thus decompose blood, 
as the mucus of the mouth, stomach, and intestines of the fly contains 
crystals of a similar appearance when observed under the microscope. 
It presents a palpable alkaline appearance to test-paper. What this 
alkaline is yet remains to be determined. I inclose you several speci- 
mens of these birds of torment to the horse and mule. The medium- 
sized brown fly I regard as the most irritating in its bites. The excre- 
ment from it is frequently of a greenish dirty mixture, and causes rapid 
changes when mixed with the blood of a healthy animal. Perhaps de- 
composition has not advanced so as to present the characteristic appear- 
ances of this matter from mouth to anus through the internal structure 
of the insect. 

Preparations of iron seem to be demanded in this state or condition 
of the blood as being the most readily and easily assimilated. I find 
the muriatic tincture in sweetened water or molasses and water superior 
to everything else. The system demands iron, and I give it freely in 
small and repeated doses. One-half ounce of the tincture in a pint of 
sweetened water every two hours, with but little water to drink until 
the swelling shall have subsided. If the lungs are depressed and the 
urine suppressed I advise from one-half to one drachm tartar emetic, 
one-half to one ounce nitrate potash, and one ounce of cream tartar in 
a pint of bland fluid. I oppose blood-letting as injudicious and destruc- 
tive, except in a local way, and also deep blistering or firing. Both are 
equally fatal in thtnT consequences. So are hot applications and actual 
cauteries. A superficial; and rapid blister and free incisions I think ad- 
visable in all cases, and the quicltest possible means of producing these 
the sooner wiU the cone lition of the animal be improved. The prepara- 
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tion of iron should be continued, and doses administered every two or 
three hours, as, the necessities of the case may seem to demand. It may 
be found necessary to continue the iron preparations for some days, and 
even weeks, in order to thoroughly eradicate the poison and clear the 
system of its deleterious effects. The disease is one of the subcutaneous 
tissues and lymphatic glands, and the animal sufferiag with it should 
have entire rest and but little water. 



EBVIBW OF SPEOIAL EEPOET KO. 12. 

By Dr. John M. McGehkk, of Milton, Fla. 

The reports of the commissioners appointed to investigate diseases 
incident to swine seem to be so analogous that their labors appear 
almost concomitant, at least so far as their means of investigation 
would seem to have been equal. Some of them, however, have re- 
ported a singular exemption of the lungs from disease, as shown in 
their examinations. 

The history of the disease given by Dr. Detmers seems to be so very 
thorough in all respects, and as it is so generally supported by the other 
commissioners, I may as W0U confine my criticisms to his report ; and 
as I have had no experience with the disease, unless it may be consid- 
ered an experience to have always kept it away from about me, I have 
no criticisms to make concerning any part of his report except as re- 
lates to his treatment ; and my views must be predicated upon his state- 
ments and my own knowledge of pathology and therapeutical agents 
generally. 

His investigations point clearly to a specific infection, which he de- 
fines to be an animalcule which lodges only in the mucous membranes 
of the aUmentary organs or on exposed capillary tissues, yet the ques- 
tion will arise, Are the lungs exempt from all liability of contracting 
the disease % 

The infection once lodged the whole vascular system is affected in 
proportion to their evident reproduction. They produce the most wide- 
spread inflammation and attending consequences, the excretory organs 
singularly escaping, the Uver standing heroically at its work until all of 
its material is exhausted. The absorbents, overloaded with work, are 
clogged and engorged, the invading bacilli destroying the adipose tissue 
and the albuminous elements, of which latter they rob even the bones. 
This description is rather figurative than strictly scientific. 

Such are the conclusions which these reports clearly teach us. The 
indications, then, aj'e to destroy the animalism doing the mischief as soon 
as possible. Of course my Imowledge of the remedies necessary must 
be comparative. But with the sincerest respect for their position, and 
the highest regard for their skill in this investigation, and gratitude for 
their most valuable discoveries, which all must feel who properly under- 
stand them, I must say that not one of the commissioners have used 
the remedies that I would have used, or in the manner in which I would 
have used them. And I invite the most rigid criticism of my sugges- 
tion of remedies. 

In this disease it appears that the lower portion of the bowels are the 
most seriously affected — perhaps the first lodgment is here. This por- 
tion of the bowel is less active than the upper portion, and is less af- 
fected by the gastric juices. These facts suggest that the infection is 
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favored hv a condition of tilings as nearly in a atato of i^est as possible, 
and otherwise negative. If, then, it be that the virns lodges first in the 
lower bowels, ordinary doses of au acrid poisonous natnre given in such 
proportions as prudcrioe may recommend would be so diluted by the 
juices of the stomach and upper bowels as to have Imt very little poi- 
sonous or acrid effect on the infectant lod;;;ed in the lower bowels. These 
remarks apjMy to the disease, perhaps, before any visible symptoms ap- 
pear, and Dr. Detmers has given us only the visible e^'idences of the 
incubcitioD, which only can be discovered. The sensibility of the hog 
being vvcak, before any constitutional disturbance would ht noticed the 
multiplication of the bacilli would amount to millions. Then our reme- 
dial agents jnust be directed to reaching the infection after it has reached 
the fluids and produced evident constici;tional disturbances. Assuming, 
then, that the infectious principle is an animal organism, how to destroy 
its vitality is the question for consideration. 

Dr. Detmers proposes only one agent which seems to promise any 
remedial eifect a,t all — and that is carbolic acid — and so far as the man- 
ner he proposes any probable benefit to be derived from it he might as 
well have proposed fire ; yet, with some exceptions, his deductions from 
Ms pathological statements aie good. One very grave error seems to 
be that he has a theory, and leax^s too far from cause to remote eifect to 
establish it — a common error with almost all men of whatever trade or 
profession. He speaks of the proijosition of " quacks" to cure the dis- 
ease, and the morbid changes which must be repaired, as though these 
changes were invariable and always present in the commencement of 
the disease. If such were the fact there could be no recovery in any 
case, and yet many cases do recover, although generally thereafter val- 
ueless. And yet there are marked cases to tlie contrary, as, for exam- 
ple, those who buy them to fatten, supposing them to possess some im- 
munity from a second attack. He may, however, suppose the quacfes 
to propose to cure under all circumstances. Such a construction would 
be placing their unlearned pretensions in a very ridiculons light-^per- 
haps Id a very unfair iiosition. This would be unnecessary, as in the 
absence of learned veterinarians we should encourage, as we often do 
receive much service from the multitude. 

Dr. Detmers sjveaks of a general hygienic plan of ti'eatment as far 
moro promising of good effects than any agents of materia medica. If 
the physiology of the hog is analogous to that of the human race, and 
his pathology as given is correct, I think his inferences are decidedly 
wrong. I understand his pathology to bo the introduction of a forei^ 
element into the circulation which produces the most intense inflamma- 
tion, and all the morbid changes of which he sneaks are entirely conse- 
quential. Then the treataieut must begin through the medium of circu- 
lation : the curative agent on which he most relies is carbolic acid. It is 
needless to discuss the action of all acids on the chyle ; the profession 
understands that, and the cor.imon people require only the leading facts. 
" Who," the doctor asks, "has the audacity to assert that he is able to 
destroy these hacilli and their germs without distuvlunv- tlie animal econ- 
omy to such an extent as to CLtuso the immediate death of the animal?" 
Then what can carbolic acid be administered for I All the commission- 
ers speak, of the great destruction of the animiLl tissiLC by the disease. 
Acids are the most powerful agents to intevu;rc with the functions of re- 
plenishing these tissues. 

Without criticising farther the tri'^tment of the commissioners, and 
expressing here my opinion t!\at their agents are simply temporizing and 
dilatory, i shaU proceed to give my views of the proper treatment of the 
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disease aa indicated by Ike most thorough and satisfactory diagnosis of 
the coiiiinissioners themselves, airi in doing this I shall speak'of those 
therapeutical agents as I Icnow them to be itxoia my own personal expe- 
rience. 

I haive tor several years past endeavored to abstract my mijiO IVom all 
things relating to medicine, and I sJiaH, therefore, have to rely upon in- 
effaceable recollections of my experience, which will hardly entitle my 
opinions to the respect due to members of the profession. 

Whether we propose to destroy the hacilli already in the fluids, or 
whether -sre propose to tieat the disease as an intense inflammatory dia- 
thesis, involving the whole animal tissue, the most potent remedies known 
to the profession for either are alike indicated; that is, the introduction 
into the system of mercury in some shape or form. Eecognizing the 
practical wisdom of placing this subject binder the chai'ge of learned 
veterinarians and other soientifie men, and supposing that this investi- 
gation will be continued until some satisfactory solution is reached, my 
propositions will be very general. In tlio early stages of the diseas^j the 
bowels are observed to be constipated. It is well known that all the 
animal organs are in the most effective condition for health when they 
are in a soluble state. Therefore, when a purgative is n<'ed(>d I would 
advise that meremy be its priitcipal component. This first indication be- 
ing accomplished, I would advise alterative doses of calomel to be car- 
ried to such an extent as to decidedly impress the whole system with its 
specific influence. To accomplish this the more certainly and speedily I 
would advise a bath of warm water containing a certain portion of mer- 
cury (bichloride) und rubbing the inguinal and axillary regions with mer- 
curial ointment. 

In the early stages of the disease it might become necessary to give 
an emetic and even to bleed, in order that the system may be more read- 
ily and speedily brought under the influence of the jsnercury. 

I have heard it stated with positive reliance that strychnine is a valu- 
able curative agent in the affection. It may be, though contrary to Dr. 
Detmers' hypothesis, that tiie poison does enter the circulation and de- 
stroys the germs before destructive morbid changes have taken placej 
mercury I know will do it. 

The white blood cells seem to be the first conauraed by the disease. 
The gieat loss of adipose and fibrous tissue it would seem would theo- 
retically have suggested to Dr. Detmei'S a focrdof this kind in his dietic 
treatm^int. I woiild even theoretically suggest a trial of raw eggs as an 
experiment in some cases. 

Whether influenced by the prejudice of a preconceived theory or not, 
Dr. Dunlaj) insists that the disease is typhus in some form or other. 
There may be some eases of typhus in which the alterative action of 
mercurials is not advisable as a remedial agent. I certainly have never 
seen one. I have never seen it given in such cases as an alterative 
without discovering some benefit from it, and T have had my views 
placed under the severest test in the same house, in the same family, 
and at the same time, and in seven cases the expectant treatment lost 
four and the mercurial none. And yet I have ever since been held re- 
sp^msible for these deaths, because I prescribed it vith certainty, and 
did not set a^ide the orders of tliose w'lo had a better right to direct. 
Whether the views of Dr. Duulap, or the diagnosis of Drs. Detmers, 
Law,' and others be co-irt:C',, I see no cause for any very material change 
of ti'catmcnt. 

In ail my exp.erience in the treatment of diseases, I can state with 
certainty that in all cases of active inflammation I have never had any 
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cause to regret anything so mucli as a temporizing policy. It is possi- 
ble that our therapeutics may not apply in the cure of diseases incident 
to swine, as we are justiiied in inferring from comparative anatomy. 

The pathology and diagnosis of the commissioners seem to be very 
thorough and clear. The treatment and prevention are the next points 
to be considered. These can only be decided by experimentation. In 
reviewing the history of the preventives as reported by the commission- 
ers, though very contradictory^ it is nevertheless instructive, and in 
some respects satisfactory. It is very apparent that the disease is ex- 
tremely variable in its intensity, and I think that nothing is clearer 
than that this iatensity is to a very great extent owing to the diet. The 
inference we would naturally draw from the facts stated is that those, 
hogs whose food was of such a character that it tended to constipation 
were the most severely and fatally affected. Perhaps it is only neces- 
sary to refer to two cases, which seem to me illustrative to some extent. 
In the case referred to by Dr. Voyles (p. 119), of the toll-gate keeper 
who had a few hogs, and they all escaped the infection. Now the com- 
mon surroundings of persons so situated generally are that they have a 
little garden patch well tended ; that they generally keep a house of en- 
tertainment and refreshment. The result is a slop-tub and a considera- 
ble amount of greasy slops. Under such circumstances hogs become 
truly domestic animals. I have long since observed that the thrift of 
hogs which get slops in quite small amounts was due more to the hy- 
gienic effect of the slops than to its nutrition, perhaps by keeping the 
bowels open, and thus facilitating the passage through of the germs be- 
fore they have time to colonize, or it may be that they are destroyed by 
the slops before they find a lodgment in the bowels. 

The next point is the statement of Dr. Dyer in the case of Mj?. Green's 
hogs, which were all fed on grass, and in which case the death-rate 
was very great. All farmers know the effect of grass as a food in con- 
stipating the bowels of hogs. So far as my information serves me, those 
animals that live in the woods entirely on such food as they can obtain 
generally suffer most with the plague. I will here state certain facts 
which may j)rove instructive. In those years in which mast is very 
abundant (notably post-oak, which is very astringent) persons who are 
familiar with the facts tell me that when hogs get very fat on them in 
the fall they are sure to die in the spring. This, however, they say is 
caused by worms. Hogs are always best able to resist disease when 
their bowels are Icept in good. condition and they are free from worms. 

Dr. Payne sajs Mr. Ish had a tan-yard, and he lost no hogs. The 
decaying flesh off the hides, when eaten by the hogs, is suggested as a 
probable agent in destroying the hacilli. (See Dr. Detmers's report, p. 
30.) Mr. Carter, sr., gave his hogs coal-oil and lost none, while Mr. Car- 
ter, jr., gave his hogs the same and lost all. The inference in this case 
is that Mr. Carter, sr., with the experience of age, gave his hogs oil in 
such manner and in such proportions as to keep its influence at aU 
times present in the alimentary canal, where it acted as a disinfectant 
and prevented the lodgment of the hadlli. Mr. Carter, jr., seeing the 
good effect of the old gentleman's remedy, gave it after the iafection 
was lot! ced and in such imprudent proportions as to repel the animals 
frorti all food, doing no good, and thus destroying all nutritive support. 
Dr. Detmers (p. 181) cites cases of where the living fed on the carcasses 
of those that died of the disease with good results. We should reason- 
ably expect such results. This does not, as some may suppose, contra- 
dict his statement of the introduction of the disease 'by feeding the in- 
testine of an infected hog. Though the bacilli may not be killed by 
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putrefaction, tlie change wMcli tlie flesli undergoes in tlie stomacli may 
destroy them, or they may have some degree of affiliation and follow 
the abundant supply of albumen to its discharge, v/hich is accelerated 
by the food of flesh. At all events, the reproduction of the bacilli is so 
rapid that when once lodged no new supply can ever overta.]i6 them, 
and the space through which they have passed has no food left for a 
new invading force. 

On page 48 Dr. Detmers states how easily the lacilli are destroyed 
by simple agents. If, then, he is not mistaken in his views as to the 
cause of the disease and its destructibility, then it follows that some op- 
posing agent kept at all times in the bowels previous to the lodgment 
of the infection will certainly keep it off. 1 have already stated the 
circumstances which might prevent the successful use of these disin- 
fectants. 

Dr. Detmers is disposed to regard with great confidence the skill of 
his predecessors, and I think he too readily surrenders his science to 
the force of certain diseases, of which he mentions pleuro-pneumonia 
and glanders? In the last-named case let him try a thorough mercurial 
treatment in conjunction with powerful vegetable alteratives given in 
large quantities. For this purpose I will send some fresh Florida sarsa- 
parilla root, and see what will be the result. 

We are now learning to cure blind staggers here, a malady which we 
once thought incurable. We keep this fact at all times in view, that no 
temporizing policy in any severe affliction will result in much good. 

The reports all agree as to the great difficulty of tracing the infection 
to a source in certain named cases. Thfs does not go far with me to 
prove that the disease is at any time sporadic. Men who have a theory 
will always find an argument in support of it. When acting as quar- 
antine physician I had the same difficulty in tracing the origin of cer- 
tain cases of yellow fever, yet I never failed eventually to trace its con- 
nection with a previous infection. 

Some persons have been confused by the great virulence of swine 
plague in some cases and its mildness in others, and have been half in- 
clined to doubt its identity. I have noticed the same facts in yellow- 
fever epidemics. I have known it to almost wipe out large families in a 
very short time, while in other seasons or cases it was so mild as to be 
hardly recognized. While I had my theory as to the cause, I knew it 
would be idle to state it without beiag able to substantiate my state- 
ments. 

I have had no experience in the treatment of swine plague, but I Iiave 
observed in all cases where the vital energy is weakened it is in those 
cases where the fatality is greatest. The same holds good in yellow 
fever in the human family. Those who succumb quickly and recover 
quickly from other diseases are most fatally aii'eoted by this fever, and 
they are generally persons of sanguine lymphatic temperament. This, 
I suppose, is the reason that some breeds of hogs are more fatally 
affected than others of tougher organization. Without reviewing the sub- 
ject any further, I will repeat what I have already intimated ; that is, if 
the pathology given of the disease is correct, and the physiology of the 
hog is analogous to that of the human race, my suggestions of agents 
will absolutely prove both preventive and curative. 

I know of nothing that promises greater results for the good of the 
whole country than the eminently practical manner in which this inves- 
tigation has been ordered and conducted. The respect for veterinary 
surgery will be very much elevated by the skill which those of its pro- 
fession and other scientists have shown in this investigation of swine 
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plague. I know physiology, pathology, and medicine to be sciences, and 
that therapeutics will fail to be curative only so far as it is p-ot understood, 
or so far as it is imjjossible to replace defective organism. 

I have intiiuated that the cause of preventives not being uniformly 
successful is that they have not been used with sufficient regularity and 
intelMgeace. Human testimony is very weak, and physicians know that 
even mothers cannot always be relied upon to look carefully after the 
diet of their children. 

Much has been said of malarial effects upon swine. 1 think that ques- 
tion should forever be discarded as applied to swine. 1 own some land 
at the mouth of the Escambia Elver. On each side of the month of the 
river cities have been laid out. The lots were sold and settled ujwn; 
but the settlers have all died or abandoned them, and the proposed cities 
are so thoroughly dead, that there is scarcely a known owner for any of 
the land, save a few claimants who hold by right of possession. Among 
these are the Messrs. Murphy, wlio raise hne hogs at less expense than 
I have ever seen them raised eleswhere. I nevev heard of one being 
lost by disease, and yet in the summer season no one can Ite induced to 
sleep within t^vo miles of this locality. The animals have clean water if 
they want' it, but they seem to prefer living in the mud. In order to 
sleep dry, they build their beds of rushes higher than the tide-water 
reaches. 



SWmE PLAGUE IK FLOEIDA. 

Hon. Wm. G-. Le Duo, 

Commissioner of Agriculture : 

SiE : Since my last communication to you on the subject of swine 
plague, the disease has prevailed in this tov/n to Pome extent, and is 
still affecting a few herds. I have h.-^d an opportunity to make many 
post mortem examinations, whicL have been very instructive to me. Only 
four of these cases 1 propose to refer to, as I regard them as character- 
istic of the disease in its destructive stages. 

1st. Pig of Mr. TVilliam Allen, first noticed to be weak and stagger- 
ing for two or three days, and found dead about the third day. Fast 
mortem showed the whole mucous membrane of the intestinal canal 
highly inflamed and in some places congested; the pyloric extremity of 
the stomach in the same cxjndition. The cardiac portion was quite 
healthy. The stomach contained about a pint of cracked corn, and was 
offensively pungently acid. The spleen was small and dark. The brain 
and surrounding integuments \vere entirely bloodless ; the brain was a 
white pulpy mass, without any appearance of a blood vessel. All the 
other organic were perf.^etly normal, excei)t that pallor of some of the 
glands so often jiotieed by Dr. Law and others. The bowels were dis- 
tended with flatus, and contained no parnsitea or ulcers. The lungs 
were entirely healthy. 

2d. Pig of Mr. Wmiam Allen ; sick a few days and found dead. Post 
mortet:i showed the mucous membranes of the stomach and mtestines 
perxectly healthy ; no parasites. All the serous membranes were in- 
tensely inflamed and the whole substance of the lungs equally so. The 
large bronchia contained many worms floating in fi-othy mucus (I re- 
gret that I did not examine the brain in this case.) All the other organs 
healthy; bowels contained but little food, but were distended with fla- 
tus. This case being so different from the first, I was induced to exam- 
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ine critically to see liow far the inflammation extended. I removed the 
serous from the fibrous coat of the intestines to the length of aljout six 
feet, and found that the inflammation had extended to the muscular coat 
only in a few small spots, producing a pale blush. The intensity ©f the 
inflammation of the serous membrane tended to a solution of continuity 
between it and (he fibrous coat, which facilitated the dissection. Both 
of the pigs had been fed liberally on corn. 

3d. Pig of Mr. S. B. Howel; had been sick eight or ten days and found 
dead. After death investigation showed the intestines pa.cked with sand 
and mud, particularly the csecum and colon ; ]iar;i:;ites of all sizes were 
found in the bowels, out none in the bronchial tubes. Only small por- 
tions of tlie lungs were healthy. Ail the blood vessels of the viscera 
very much congested ; the bladder was enormously large yet flaccid, 
showing that the muscidar energy was too far cxhaiisttd to overcome 
the iDressure of the mud-pneked ho-xiA ujjou t!ie aretbra. The testicles 
were very much shrunken; the brain was iitTinai. 

4th. Pig of Mr. William Fleming ; sick ten or twelve days ; found 
dead; extremely emo/_'Jated and great functional derangement of the 
respiratory and nutritive organs; no parasites found in luu?>-s>>r bowels. 
In this case as in the second, where the gall cyst lay in coniuot with the 
intestines, the latter was colored like the bile in the gall bladder. Ex- 
tensive adhesions andfonnations of false membraneshsid occurre<l, show- 
ing that there had Iseen active serous inflammation of tJie pleurai. This 
pig die;l from extreme txh;rastion of all the repletive functions. 

Having seen these cusos only after death I cannot treat of the symp- 
toms, but only of the lesions as they appeared after death; and as my 
remarks are intended to be sugge»;tive and practical, I shall be as brief 
as possible in my inferences. In the case of the first pig, where there 
was food in the stomach, great acidity of a pungent and volaiile char- 
acter was observed. This symptom was often observed by the veteri- 
nary commissioners. I have found it only iu the early stages of the 
disease. This volatile add seems to bo the element which enters the 
bowels and distends th;\in, and whether it i;> the effect of the bacilli or 
not it makes but, little diJierence. Assuming this acid to be an anoma- 
lous or acetic add we may readily understand what great constitutional 
derangement laust occur upon its elimination through all the fibrous 
tissues, dissolving the fibrine and albumen of the animal, or at least 
disorganizing it. 

The intensity of the inflammation and its location in difi'erent organs 
is a very marked feature of the disease, which, when seated in any of 
the viscera, operates as a most powerful revulsive, depriving the nerv- 
ous system of its repletive source and superinducing death from atony 
in a lew days. This seems to be the result in cases where the inflamma- 
tion is very great, and notably iu those animals that have been fed freely 
on corn. The last named seem to be the only cases which die in the 
early or active inflammatory stage of the disease. I am satisfied that 
it is the acid formation iu the stomach and bowels which causes the 
great de.oire to eat dirt, which certainly has a tendency to neutralize the 
acid. 

■ In the case of the third pig the lesions were not so extensive as to 
produce death when compai'ed with the condition of the fourth pig. I 
am therefore led to beheve tiiat death in this case was the immediate 
result of exhaustion from the repletive organs being packed with mud. 

The fourth pig died from the impaired organism of all the functions 
of the animal economy. 

Pr. Detniers attributes the sei'o-sanguineous effusion to embolism caused 
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by the " agglutinated bacilli" in the capillaries. We frequently find this 
character of effusion in the human subject in case of very severe con- 
gestive fever. I regard the theory of error loci of Boerhaave a more 
satisfactory solution. 

The treatment as indicated by the examination of the first pig in the 
beginning should have been antiphlogistic, an emetic, followed by the 
mecurial, as suggested in my last communication, with the continued 
administration of an alkali sufficieut to neutralize the acid formed in 
the stomach. The diet should have been albuminous and fibrinous. 
This course, if pursued ou the first appearance of the disease, would 
most likely have relieved the Knimal. At a later period the treatment 
should have been similar, with the addition of active local iiritation 
over the region of the dorsal vertebrae. The same treatment would 
apply to the second case and perhaps to the third and fourth cases in 
their early stages, but at the stage which the diseased organs were ob- 
served by me a different treatment was evidently indicated several days 
before the death of the fourth pig. The third pig might possibly have 
been saved by giving it, a few hours after it had eaten the mud, a stimu- 
lating injection followed by a mild and stimulating aperient, and apply- 
ing .a counter-irritant over the whole spinal column, succeeded by a 
nutritive antacid diet and mercurial alterative. At no stage of the 
disease should a carboniferous diet, such as Indian corn, be used, as it 
very much assists the formation of the obnoxious acid. 

When the disease has approached the condition of that noticed in the 
fourth pig, the lacteals and absorbents are so far obliterated, or in- 
durated and generally inactive, that no good could result from a cure. 

While making the above investigations I observed that Mr. E. E. 
Smith, of this place, had many fine hogs around his mill. The disease 
appeared among theia about the time that they began to lie under the 
old houses in cold weather, as they generally do every year. He lost 
about twenty-five of them. I did not propose to treat any of them, as 
he had many remedies of his own in which he had great confidence. I, 
however, urged him to diligently try his own prescriptions., which were 
mostly strychnine and tar. His pigs continued to die and he became 
discouraged. I suggested the addition to his remedies of strong ashes. 
At this time many of his hogs showed decided symptoms of the tafec- 
tion, and five fine sows lost their pigs. AU of the sows recovered, how- 
ever, and are now a fine lot of thrifty, fat hogs. 

I think that the acid feature of the disease a leading symptom to be 
opposed. Great discrimination should be used in compounding what- 
ever preventiv^es may be used, and regulating the proportions so that 
the remedy should be at all times in the stomach and bowels of the 
swine in such form as to destroy the antmalculse and not be deleterious 
to the animal's health and thrift. A g'-aeral error wiU be found in 
making the com^iound too offensive to be regularly eoten with the food. 
I think I have discovered this error in Mr. Smith's treatment, and if the 
disease does not recur in his herd it will be owing to this error of his 
compound. 

Assuming the statement of Drs. Detmers, Law, and others, that the 
propagation of the disease is from the vital spores, as mentioned by 
them, to be a fact, and dealing only with facts as known to the profes- 
sion, Vvhrit are the conclusions which we must arrive at 1 Only this: to 
destroy the vitality of the germ, first, by a potential cautery before the 
germ is lodged. To do this i>otash is known to be most destructive to 
all animal tissue. The insensible ctiticle of the hands can never become 
accustomed to its weakest solutions until protected by a lifeless thick- 
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ened covering. "Will the delicate hadlli, then, he likely to resist its in- 
fluences 1 Supposing the germ has entered the circulation, the indica- 
tions are, then, to follow it and poison it with remedies less deleterious 
to the animal than to insect hfe. I know of no remedy more likely to 
do this than mercury, as I have before stated. I have found chloroform 
singularly fatal to the lower order of insect life. Frequent administra- 
tion of this might be experimented with. Salt should be used. In- 
flammations, congestions, &c., should be treated according to indica- 
tions. 

As aU of this may be regarded as the theory of a visionist, let us see 
how it has worked with me in former years. During the war, when the 
Confederates evacuated this section, 1 returned to Montgomery, Ala. 
An old friend, Mr. William Maning, iuvited me and insisted that I 
should make his house my home during the war. The swine plague was 
fatally prevalent at that time, and was daily approaching nearer. Being 
naturally fond of experimenting, I directed much of my attention to the 
meat question. Salt and ashes was a popular remedy on the plantation 
for cohc in horses, and copperas was recommended by others as a remedy 
iu the swine disease. I blended them together, and gave them with the 
food two or three times a week with certainty ; and during the three 
years I continued this treatment but one hog was known to die with any 
disease on the plantation. I then attributed the success to the copperas 
only ; I find that it was due only to the salt and ashes. 

I often met Eepresentative Lowe, of Korth Alabama (the nephew of 
my Mend), while he, too, was a refugee, and convalesciag from serious 
■wounds, lie doubtless remembers the splendid success of his uncle in 
meat-raising and fine swine generally, while every farmer around us 
lost nearly all of his hogs. Yet I know that one man may use this 
remedy and not lose a pig, and another will say he has used it the same 
way and will lose all. IJeverse the parties and the results will be 
reversed. All seems to be in the manner of apphcation ; whenever the 
remedy is properly used I have yet to see it fail. Let it be remembered 
that this remedy is not recommended as a curative, but only as a pre- 
ventive. When the disease is seated, it wiU do but little good. In the 
case of Mr. Smith, referred to above, I think that it was the nux vomica 
which did most to destroy the poison, while the ashes only supported 
the health by destroying the acid formation. 

There is too great a disposition to look on the curative art with a rev- 
erence more becoming a believer in the art of necromancy. 

It has always been the habit of us of the South to discourage all 
appearances of an innovation upon old usages ; yet it gives me pleasure 
to know that by your departure from this line you have been enabled to 
inaugurate a system by which the swine disease has been fully under- 
stood; and whatever may be its present attainments, its ultimate cure 
is a foregone conclusion. 
Respectfully, 

JOHN M. MoGEHEE, 

Milton, Fla., April, 1880. 
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INVESTIGATION OF SOUTHERN CATTLE FEVER. 



EEPOET OF D. E. SALMON, D. V. M. 

Hon. Wm. G. Lb Dtjc, 

Commissioner of Agriculture : 
SiE : I have the honor to submit the folio wiag report, which is intended 
to give, in a connected manner, all that is known in regard to, and to 
include the results of my own iavestigations of, 

THE. SOXTTHEEN CATTLE FEVBE. 

Synonyms. — Spanish fever, Texas fever, splenic fever, periodic fever, 
gastric fever, acclimation fever, American cattle plague, red water, 
black water, distemper, murrain, dry murrain, yellow murrain, bloody 
murrain. 

Defmitiooi. — An exceedingly fatal epizootic, specific, communicable 
fever of cattle, at preaent confined to regions south of the 37th parallel 
of north latitude, except as communicated to cattle north of this line by 
cattle brought from south of it ; it is characterized by peculiarities of 
extension, of transmission, of symptoms, and of pathological lesions, 
which wUl be discussed, as thoroughly as the present state of our knowl- 
edge will admit, under the respective headings. 

HISTOBY, DISTEIBTJTION, AKD MOEE APPAEENT PHENOMENA. 

The disease in the pe^-manently in/eetsd district — ^Eemarkable as it may 
appear, our first accounts of this disease, as at present recorded, did 
not come from the region to which it is generally supposed to be in- 
digenous, but from those sections beyond this to which it had been 
conveyed by the movements of cattle. It is hoped that an effort will 
yet be made by some one having access to historical documents to 
trace either the introduction of the disease or its effects during the early 
settlement of the Southern States ; for, surely, if the disease then ex- 
isted in these States, destroying imported cattle to the same extent as 
at present, there must be some record of its ravages. Aside from their 
general historical value, the knowledge of such records is important 
as the only means of determining the districts to which this malady 
was originally indigenous — knowledge of great usefulness in deciding 
the measures to be adopted in an attemi)t to arrest its destructive work. 

Eavlii accounts. — The earliest account which has so far been noticed 
is in a lectxire before the Philadelphia Society for Promoting Agriculture, 
by Dr. James Mease, November 3, 1811, quoted by Mr. Dodge in a re- 
port to the Department of Agriculture.* It is there stated that the 

* Statistieal and Historical Eeport of Splenic Fever, in Eoport of Department of 
Agriculture on Diaeasea of Cattle in tlie United Btates, WasMngton, 1871, p. 176. 
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cattle fix)m a certain district in Sontli Carolina so certainly disease all 
others with which they mix in their progress to the E'orth that they 
are prohibited by the people of Virginia from passing through the State ; 
that these cattle infected others while they themselves were in perfect 
health 5 and that cattle from Europe or the interior taken to the vicinity 
of the sea were attacked with a di.sease that generally proved fatal. 
In a pa;per read before the same society September 20, 1825, * he says, 
"The circumstance of cattle from a certain district in South Carolina 
affecting others with this disease has long leen Imown,'" but the precise 
locality, or its extent, he was unable to ascertain, notwithstanding in- 
quiries on the subject. The country of the long-leafed pine had been 
said to be the native place of the infection, and the cattle aUuded to 
were said to emit a peculiar smell. 

Mr. Podge also mentions the fact that old residents of the Piedmont 
region, between the tide-water areas and the Blue Kidge, are familiar 
with this form of disease ; and the cattle drovers who have brought 
stock from the country of the long-leafed pine to greater elevations and 
higher latitudes testify with remarkable unity to the constancy of its 
api)earance and the uniformity of its prominent characteristics. Mr. 
J. Wilkinson, of Athens, Ga., stated to the Department of Agriculture, 
in April, 1867, that cattle seldom contract the disease unless removed 
from where they were raised ; that if taken from the mountain country 
to the low country, they soon take the fever, and die without communi- 
eating any disease tu the native cattle ; that cattle taken from the low 
into the elevated country wiU continually improve, whUe they wiU com- 
municate a fever that v/ill Mil the cattle they come in contact with ; 
that, after remaining in the elevated or colder country a certain time, 
they lose the power of communicating disease. As an example, he 
stated that he had been in the habit of driving cattle from Florida to 
Yirginia, and that, while these cattle did well, after he passed the line 
of 340 they began to spread the fever all along the line of travel, tUl 
he struck the Virginia line, a distance of 250 mUes, when there was no 
more trouble. He considers from these facts that it must be due to a 
change of climate. 

Though little was known at the North of this fever prior to 1866, and 
though many there were even skeptical of the existence of any such 
malady, its presence and the dangers from it were recognized by the 
States of Virginia and North Carolina many years previously. Thus, 
it seems from Dr. Mease's lectui'e, just referred to, that the people 01 
Virginia would not aUow the passage of cattle from a certain district 
in South Carolina as long ago as 1814, and I have been unable to deter- 
mine how much earlier. 

Bucceestve laws showing extension of infected district. — At the session of 
the general assembly of North Carolina in 1836 and 1837 a law was 
enacted to prevent the driving of cattle into the State from either South 
Carolina or Georgia between the first day of April and the first day of 
November ; also, to prevent cattle from being driven from those parts 
of North Carolina where the soil is sandy and the natural production 
or growth of timber is the long-leafed pine into or through any of the 
highland parts of the State where the soil or growth of timber is of a 
different kind, between the same dates. 

At the session of 1873 and 1874 a new law was passed prohibiting the 
driving of cattle from Soiith Carolina or Georgia mto any of the coun- 
ties west of the Blue Eidge between the first day of April and the last 

' *Loc. oit., p. 177, 
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day of November — two very important clianges, since the vast region 
between the countiy of the long-leafed pine and the crest of the Blue 
Eidge is no longer specified, and the time during which the danger is 
recogni2;ed is extended from the first day of November to the last day 
of November. 

Again, at the session of 1878 and 1879, it was found necessary to 
ma,ke alterations, and the prohibition is now for driving cattle into any 
of the counties west of the Blue Eidge that had come not only from or 
through Georgia or South Carolina, but from any of the counties east of 
the Blue Bidge, and the prohibition to continue during all seasons of the 
year. 

Here, then, is practical evidence and recognition of the extension of 
the infected district across the great central belt of the State, from the 
country of the long-leafed pine, in the eastern part, to the Blue Eidge, 
in the western part ; but even after the passage of these laws the ad- 
vance of the disease does not seem to have occurred to any one, or, at 
least, to have been clearly realized, until the publication of Mr. Lenoir's 
letter, on page 253 of Special Eeport No. 12 of the Department of Ag- 
riculture, in 1879. And yet, in the forty-two years between the passage 
of these acts, the disease must have progressed westward fully two hun- 
dred miles, and infected an area, in this State alone, of not less than twenty 
thousand square miles. 

The germs sliow an increased power of resistance to cold. — There is 
another fact here of equal importance which seems so far to have en- 
tirely escaped attention. As the disease has advanced, its essential cause, 
of whatever this may consist, has shown a greater resistance to cold, or, 
in other words, has shown itself capable of surviving a greater degree 
of cold. Thus, in 1836 it was not contracted after the first of November, 
even in the middle belt of the State ; in 1873 it was found best to extend 
this time to the last day of November, even for the mountain section ; 
and, finally, in 1878, it was found to be no longer safe to drive across 
the Blue kidge even in winter. 

Southern fever in Virginia. — Maj. E. L. Eagland, of Hyco, Halifax 
County, Vii'ginia, has kindly written to me at length iu regard to the 
introduction and continuance of this disease in that section. All au- 
thentic accounts, he says, agree that it was brought from the eastern 
j)art of North Carolina ; it was introduced there sixty or seventy years 
ago and prevails annually if the weather is hot and dry. It seldom ap- 
pears before July, and is most fatal in August ; the last cases heard of 
in 1879 occurred in October, and it rarely prevails after frost. There 
are farms on which it has never occurred, while on adjoining ones it 
kills more or less every year ; again, it is more prevalent and violent on 
some farms than on others. He considers the description of the char- 
acters and progress of the disease as given by Mr. Lenoir to be correct, 
and adds that in fatal cases the manifolds seem constricted and the con 
tents almost dry, and the animals are constipated. It exists in adjoin- 
ing counties ; he has reports of its extending towards the north and west, 
and thinks the late law passed by the legislature of Virginia is further 
evidence of this extension. 

This law was approved April 2, 1879, and undoubtedly has for its ob- 
ject to prevent the introduction of cattle fi-om any infected district, 
though, like the North Carolina laws, it is so imperfect as to be practi- 
cally useless in checking the introduction and extension of the malady. 
Cattle, with certain exceptions, brought from south of the line separat- 
ing Virginia from North CaroUna and Tennessee, and a prolongation 
thereof west to the Eocky Mountains, if brought in^o the State be- 
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tween the 10th da,y of March and the 10th day of October are to be 
inspected by inspectors appointed by the governor; these may require 
an affidavit that the cattle are not brought from the proscribed district; 
if condemned, the cattle must be removed or killed. 

Peculiarities of the fever. — As I have learned by quite extensive in- 
quiries and personal investigation during the past few months, the dis- 
ease does not affect native cattle in North Carolina to any considerable 
extent, except within a limited district along the northern boundary line 
of the State and a similar nan'ow district along the Blue Eidge Mount- 
ains — mostly east of them, but in a number of instances in the gaps or 
passes, and beyond them. At Morganton, Burke County, forty miles 
east of the Blue Eidge, the disease was introduced about 1870, and for 
a number of years was very destructive, but the native cattle finally 
became inured to it, and now the losses are slight. 

Somewhat earlier, if I am correctly informed, it invaded Eutherford 
and Polk Counties, immediately east of the Blue Eidge, but farther south 
than Morganton, and, as usual when first affecting a district, the losses 
were very severe ; but here, too, the native cattle have mostly become 
inured to it. As Mr. Lenoir has told of its presence in Wilkes County, 
we have here a line, alongthe Blue Eidge, drawn nearly across the State. 

In South Carolina I find that its history has been similar, and it has 
there, also, advanced till checked by the Blue Eidge. 

When cattle beyond the infected district are affected as a conse- 
quence of the transportation of the disease by other cattle, the fever is 
very intense, and is seen in its most acute form; in from three to four 
days after the appearance of the first symptoms the vast majority of 
the affected anLoaals die. As the disease slowly advances over new ter- 
ritory adjoining the afi'ected district this is equally true; but, like other 
epizootics, its attacks are generally milder after it has been a few years 
in a locality; its course is longer, and a larger proportion of the affected 
recover ; finally, it nearly disappears, native cattle being seldom afi'ected, 
except to so slight a degree as to be scarcely, if at all, noticed. The 
people now conclude that they have exterminated it, as they do under 
similar circumstances with swine plague, by dosing with peach-leaf tea, 
saltpeter, red clay, and other nostrums, or even by boring the horns and 
silting the tail. 

From this circumstance of its becoming milder and almost disappear- 
ing in from ten to fifteen years after its introduction, one sees the reason 
for Mr. Lenoir's comparison of it to ringworm, slowly advancing, with an 
angxy external border line, and apparently dying away in the district 
over which it has passed. 

The disease remains permanently in newly infected districts. — ISow, in 
what does this dying away consists Does the disease completely die 
out, and the section over which it has passed become once more free 
from it, as before its invasion; or does its subsidence depend upon 
the native animal becoming gradually inured to it, and comparatively 
insusceptible to its effects ? Unfortunately, the latter condition appears 
to be the result. Not only do cattle brought here from beyond the in- 
fected district contract the disease with all of its original virulence, 
but animals from this newly infected district, though apparently healthy 
themselves, if taken to uninfected localities convey the scourge to all 
cattle with which they pasture, or which pasture on lands traveled by 
them since the preceding winter. 

The facts on which this assertion depend are easily obtained, and are 
only too numei'ous. It is almost universally admitted that cattle from 
west of the Blue Eidge seldom survive the first summer if taken into 
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tlie cotinties ea&t of it; a well-iiiformed gentleman at Obarlotte told me 
tliat they geneially si(iiened in ten or fifteen days, if brougkt there in 
summer. 

In regard to the couyerse of this, I had occasion, in October, to in- 
vestigate an outbreak at Mr. Tom's, m. Buncombe County, bat a few 
miles "west of the Blue Eidge, caused by cattle brofught from a neigh- 
boring eoimty just east of these miountains ; it is also claimed that cat- 
tle from Polk County have, more than once, conveyed the disease into 
the adjoining county of Henderson. Besides^ the passage of a law pro- 
hibiting the driving of cattle from any counties east of the Bine Eidge 
into any counties west of it is in itself evidence that this is the case. 

Even in the eastern part of Sorth Carolina this fever is spoken of 
as the South Carolina distemper, which seems to indicate a kind of tra- 
dition that it had been originally deiived from that State, though this, 
at present, is exceedingly indistinct. 

At and around Headersonville, Henderson County, S"orth Carolina, 
I found the cattle suffering from this disease to a very considerable ex- 
tent ; and as this county lies in the elevated district west of the Blue 
Eidge, where the winters, if not so long, are nearly as cold as in New 
Jersey, it aflbrds a most interesting subject of study. Nine years ago, 
as I was informed by Mr. McDowell, a cow was brought from South 
Carolina, by A. W. Cummings, from which an outbreak of the disease 
occurred four miles, north of the town, destroying some forty cattle. The 
trouble is said to have died out subsequently; but of this there is 
reason, for the gravest doubt. In fact, there appears to have been more 
or less losses every summer within a circle ot two miles from the farm 
origjjially infected ; and duriiag my visit there the last week ia October, 
1879, 1 investigated the cases of two cows just dead, and a ball in the 
first stages of the disease (killed for examination), and none of these an- 
imals, so far as known, had been on lands pastured or traveled by cattle 
from the infected district. 

That there have been importations of the malady since the one men- 
tioned, in localities but thi'se or four miles distant, seems to be estab- 
lished. Five year's agO' a Mr. Price brought cattle from east of the Blue 
Eidge, and last summer a colored man brought a yoke of oxen ; again, 
it is not uncommon to drive to South Carolina and back with oxen ; so 
that it must be confessed one cannot be certaiii as to when lands really 
were Infected. The fact, hov ever, that the disease has remained here, 
being more or less tatal every summer for nine years, while in no other 
locality west of the Blue Eidge has it existed more tlian two years suc- 
cessively, unless known to be freshly imported, leads me to fear that it 
has successfully scaled the great natural barrier which it found in the 
Eiae Eidge, and that from now onward it will not only remain permanently 
established here, but that the active principle having become acclimated 
in this colder region will enable it to advance to the north and west 
witii even gi'eater rapidity than before. 

Jm Georgia. — Fro-o Georgia the disease was reported to the Depart- 
ment of Agricultnre, in IStiS, as existing in Pulaski County, which is 
between the thirty-se«ond and thirty-third parallels of north latitude: 
in Hall County, between the thirty-fourth and thirty-fifth parallels ; and 
in Chattooga County, in the same latitude* ; while, in 1874, a gentleman 
in Habersham County (just south of the Blue Eidge, in about the same 
latitude as the two last-mentioned counties), wrote" to the Country Gren- 
tleman that all their cattle were subject lo a disease during the summer 
months which from its symptoms must be red water, and that those 

* Loo. oit., p. 195, 
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broTiglit from nortk of them, if only for a few miles, were especially sub- 
ject to It.* In tills State the malady seems to,;have been always con- 
sidered as due to change of climate, and there are no laws bearing 
upon it.t 

In Georgia the disease is popularly termed murrain, and the infected 
parts of the State are called mtirrain districts. Colonel Peters, of At- 
lanta, who has probably had a longer and more varied experience with 
it than any man in the South, considers Atlanta to he in a murrain dis- 
trict, while Gordon County, in which hia farm is simated, some eighty 
miles north, is not such a district, and cattie br- -tight from his farm to 
Atlanta take the disease. 

In Alabama the disease seems t» be equally f;-..tal, though but little 
information has been received from that State. Colonel Crawford, of 
Mobile, introduced eight short-horned heifers from Kentucky a number 
of years ago, and all died the second summer. | 

Colonel Peters informs me that there is an extensive region east and 
west of Decatur, Ala., in the vaUey of the Tennessee River and along 
the Memphis and Charleston Railroad, where he had noticed very few 
cattle were kept, and, on inquiring the reason, learned that it was due 
to the ravages of the disease known as murrain, which was imported a 
number of years previously and had proved very destructive* 

lu Mississippi.~l&i. W. B. Montgomery, of Starkvilie, Miss, (latitude 
33 J degrees), imported two Ayishirea and twenty-two Jerseys in the 
sprin g of 1873. The two Ayrshires. died and twenty of tlie Jerseys were 
affected, though but seven died. He remarks that the risk of accEma- 
tion is not LimJted to the first summer, but that the fatality is often much 
greater the second. Mr. Kennedy, in his efforts to introduce cattle from 
Kentucky to Mississippi, found much the greater fatality occurred the 
second season. And Mr. Montgomery's neighbor, L. A. Poote, pur- 
chased, in the fall of 1871, eight head of cattle from Kentucky ; they 
passed through the summer of 1872 safely, but, much to his sarpiise, 
seven of the eight died from aeclimation, during the summer of 1S73,| 

In Arkansas. — Our only means of judging of the parts ©f Arkansas 
already infected is by the sections in which Texas cattie, when driven 
through the State, as they have been in large numbers,, communicate 
the disease to the native cattle. Thus, in 1868, in Mississippi County 
(36 degrees north latitude), the natives were not diseased by mixing 
with large numbers of Texans, nor were they in Drew Couuty (below 
34 degrees)^ nor in Crawford County (35J degrees,) though this is in an 
elevated part of the State, the Ozark Mountains being a county line j 
but Texas cattle Lave been driven through Crawford County for years, 
both before and since the war, and thus the disease has probably been 
firmly established and the natives inured to it. As evidence that this 
is the correct explanation, we find animals affected by the fever, in con- 
sequence of the introduction &E Texans, as far south as Arkadelphia, 
Clark County (near thirty-fourth parallel), which is off of the regular 
line of travel; also in Washington Couutv (about the thirtf-sixth par- 

iUM);.|| 

In Texas. — M'ot very mjich is. known of the disease in Texas^ except 
that it is very diffieult toacelimate thoroughbred cattle on account of it. 
Mr. Mark Huselby, of Fort EHiott, Tex., in a letter to the Sati'oHal 

* S. €. , in Co-?mtry G^wtlemaTi', 1874, pv ?4SL 

tlHlOTm'atiifJia olstaiiiedilTOTO Stuito etepartiJiacni; of agricnittire, Atlantii, Ga. 

I Vf. Ij. Montgomery, iis- (Jonntoy Geatlemaii, 1S74, p. bSS. 
5 W. H. Montgomery, iu Comxt'ry Geatleman, 1874, p. 394. 

II J. E. Dodge, Zoo. cit, p. 185. 
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Live stock Journal (1879, p. 258), says : " It is much more extensive than 
you seem to be aware of, for in the section of the country known as the 
Pan Handle of Texas I might make a fair estimate by saying that one 
thousand head of stock die annually from that disease. * * # We 
suppose it to be contagious in Texas, though cattle seldom die of it. 
What are known here as American, Colorado, and Mexican cattle, when 
brought in contact with Texas cattle, almost invariably suffer severely." 

Boundary line of the infected district. — 11^, now, we attempt to trace the 
boundary line of the infected district as at present constituted, and 
from all of the information we have been able to obtain, we must com- 
mence in Virginia, at about the thirty-seventh parallel of latitude, take a 
southwesterly direction, and strike the Blue Kidge a little south of the 
Virginia Kne, follow the direction and line of this chain of mountains 
across North Carolina, South Carolina, and Georgia to about 34^ de- 
grees of latitude, and keep this parallel west to the Eocky Moimtains. 
There is one point in North Carolina and two in Arkansas where the 
fever has advanced beyond this line, and that there are many such 
would not be surprising. At present it is enough for us to know the 
general outline of this district, and that this outline is continually en- 
croaching on uninfected lands. 

The district overrun by this disease, then, embraces the whole of the 
vast area lying to the east and south of this line, an area probably con- 
taining five hundred and fifty thousand square miles ; and this is nearly 
seven times the size of England and Scotland combined, nearly eleven 
times the size of England alone, or two and one-half times the size of 
France ; and yet there are those who would have us believe that this 
is not an epizootic, but simply an enzootic affection, depending on the 
character of the soil ! 

The disease beyond the -permanently infected district. — For the first ac- 
count of the southern fever in the North I am again indebted to Mr. 
Dodge.* Dr. Mease, in the lecture already referred to, mentions an 
outbreak in the month of August, 1796, in Lancaster County, Pennsyl- 
vania, which occurred as the result of South Carolina cattle being 
brought and sold there. At Anderson's Ferry, now Marietta, they were 
penned overnight in a jjlowed field, and did not come in contact with 
the cattle of the farm, yet the latter commenced dying a short time 
afterwards. In every instance where sold they communicated the dis- 
ease to the cattle with which they mixed. The symptoms were loss of 
appetite and weakness of the limbs, amounting to inability to stand; 
when they fell they would tremble and groan violently. Some dis- 
charged bloody urine, others bled at the nose ; bowels were generally 
costive. On being opened, the kidneys were found inflamed and some- 
times in a state of suppuration, and intestines filled with hard balls. 

The manner of introduction of this disease, its highly contagious char- 
acter, the bloody urine and disease of kidneys, are sufficient characters 
on which to make a diagnosis. 

That there have been many occasions on which this disease was in- 
troduced in a similar manner in Maryland, Virginia, the mountain re- 
gion of North Carolina and Tennessee, is very certain, but the accounts 
of these are so meager that I do not reproduce them. 

The f&oer in the West. — By far the greatest losses seem to have been 
occasioned by driving Texas cattle through Arkansm Missouri, and 
Kansas, and distributing them to feeders in Various Western States. 
As long ago as 1852 and 1853 it was destructive in Missouri, and it is 

* Eeport, p. 176. 
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said to have existed two years before it was traced to the Texas cattle. 
-But as It was, from the first, confined to the great roads or highways 
rannmg through the country from the South, it was definitely decided 
m 1853 to be due to the Texans, since it was then confined to a single 
highway over which these had passed. About fifty per cent, of all the 
cattle along this road died, and persons ILving near the fording places 
lost as high as ninety per cent. 

_ A drove of cattle that had even been wintered at Sarcoxie, Mo., (lat- 
itude 37JO), and driven north some fifty miles to Vernon County the 
following June (1853), communicated the disease to native cattle.* 

During the summers of 1856 and 1857 Texas cattle were taken into 
the States of Kansas and Iowa in great numbers, and it is stated that 
the native stock was swept away by a "dry murrain" that prevailed 
along various routes traversed by the Southern droves. Prom 1858 to 
1861 the Southern fever prevailed along roads traveled by Texas stock 
in Missouri, Kansas, and Iowa, and in 18G1 laws were framed in Kansas 
to regulate the movements of herds from the South. Similar laws were 
enacted in Missouri, Illinois, and Kentucky. The disease ceased in all 
of these States during the war, to reappear with the first Texas droves.t 

Mr. John H. Tice, of Saint Louis, in a letter to the New York cattle 
commissioners (Eeport 1869, p. 92), says the first cases he saw were in 
1858, five miles west of Saint Louis, in a drove of 180, three-fourths of 
which were Texans and the remainder natives. The disease appeared 
on Saturday, a few days after their arrival, and by Monday twelve were 
dead, all natives. 

In 1860 a large drove of Texans stopped opposite the pasture in which 
those just mentioned had been inclosed. Some of these died, and the 
malady soon appeared among the neighboring cattle, nearly all of those 
affected being cows. 

About the middle of October, 1866, a cattle-train was delayed three 
hours opposite Mr. Tice's house. On this were Texas cattle. A cow 
turned in afterwards to gTaze along the inclosed railroad track contracted 
and died of the disease. 

_ In 1866 a drover brought a steamboat load of Texas cattle up the Mis- 
sissippi and Ohio Eivers, and, landing them at Louisville, drove on to 
Lexington, which is in the interior of Kentucky. This drove moved to 
Georgetown, and wherever the native stock of the district chanced to 
graze upon the roadside or pastures that were thus traversed by the 
Texans the former were in the course of two months almost entirely 
swept off by this cattle disease. A drove of fat cattle that chanced to 
foUow close upon the trail of the Texans were all attacked and all died, t 

In 1867 Cairo, 111., had become the chief point of transshipment of 
cattle from steamboats to railroads as a result of the prohibition against 
the movement of these animals through Kansas, Missouri, and Iowa. 
The first lot was landed April 23, the second April 26, and so on, about 
thirty thousand head having been disembarked during the spring and 
summer. The first lots seemed healthy, but later in the season it is 
stated that from twenty-five to thirty died daily in the yards or about 
the levee. The farmers in the vicinity, suspecting no danger, allowed 
their stock to mingle freely with the Texans ; but the disease appeared 

* Letter of Dr. Albert Badger, in Diseases of Cattle in the United States, Depart- 
ment of Agriculture, 1871, pp. 187, 188; also, Eeport of New York State Cattle Commis- 
sioners, 1869, p. 91. 

t Eeport of New York State Cattle Commissioners, 1869, p. 92. 
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early in June, and the fatality increased until it plainly declared tlie 
presence of an epizootic. * 

Tlie great outbreak of 1868, — Notwithstanding a more or less imperfect 
knowledge of the ravages of this disease which I have already recounted, 
the meaning of such facts was disregarded, and there was a general 
apathy in regard to the matter, just as there is at present in regard to 
even a ■«'orse disease — the imported contagious pleuro-pneumonia — and, 
to carry the comijarison farther, there were not wanting prominent men 
then, as now, to make light of the dangerous character of the malady, 
and even to throve doubts on its very existence. But this indifference 
and scepticism was soon to give place to genu^e alarm and consterna- 
tion, because of the wide distribution of the fever and the remarkable 
losses occasioned by it. Let us Jjope that the comparison may stop with 
the present indifference and scepticism in regard to pleuro-pneumonia, 
and that we shall not see similar natural causes distribute this plague 
over a like area before we can realize its extension ; for if this happens, 
we have a disease not destroyed by frost or winters that must remain to 
decimate our cattle au-d the cattle of those who succeed us for untold 
generations — a permanent infliction, a continual loss to the whole coun- 
try. 

In Illinois. — The Texans having been turned from their original course 
by the late laws of Missouri, Kansas, and Iowa, were shipped by boat to 
Cairo, and then distributed by rail to various parts of Illinois and In- 
diana, to be grazed a few weeks before going to market. It was not sus- 
pected by the farmers who harbored this dangerous stock that they car- 
ried certain destmction to all native cattle wher^er they went. The 
fever first appeared at Cairo about the 10th of June. 

At the little town of Tolono, at the crossing of the Illinois Central 
and Toledo and Wabash Eailroads, from fifteen to eighteen thousand 
Texan cattle were landed. The fever commenced its destructive work 
about the 20th of July, sweeping away nearly every animal of the bovine 
race in that section ; two hundred and thirty -five cows died before the 
first of August ; nine hundred and twenty-six head of cattle died in that 
township, which polled but a trifle over two hundred votes ; and five 
thousand head succumbed in the county ! 

At Broad] ands, the great farm of Mr. Alexander, the losses were vecy 
severe. The Texans were intermijced in the pastures with about six 
hundred native animals, all but two hundred and eighty of which were 
soon sent to Eas^tern markets. Those left on the farm began to die July 
26, and one hundred and ninety-eight were lost, including a yoke of old 
Teisas steers which had been on the farm. Of the cattle sent Bast, 
tvfo hundred and twenty -four died before they reached their destina- 
tion, and the remainder were said to have been sent to the rendering 
tanks. 

F. A. Atkins, writing from Odell, 111., reported ninety-eight as the 
loss of his township- 

Within two miles of the Chicago stock yards, according to the report 
of the medical officer of the city, but one cow escaped, one hundred and 
sixty-one animalSj mostly cows, having perished. 

One thousand eight hundred animals were estimated to have died 
near Loda, lU., and many others in different parts of the State. 

In Indiana. — In Waxren County the Texans began to arrive about the 
first of June, and the natives were attacked with the fever July 25. 
The losses in this county amountecl to about one thousand five hundred 
head. 

•Loo. oit., p. 93. . 
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In Jasper County four hundred were lost ; in an adjoining county, four 
■ hundred ; in Marion County, one hundred. 

• At Cincinnati, Ohio, in a herd of twenty-nine cows exposed, all died, 
and a few are reported from other parts of the State. 

It is useless to enter into details regarding the number of animals 
found by the M"ew York commissioners on the cattle-trains and in the 
cattle-yards ; between two and three hundred diseased or dead animals 
were inspected by their officers, and upwards of forty killed to study 
the progress and effects of the disease. 

This brief sketch, the facts for which were mtiinly gathered from the 
Department of Agriculture Eeport on Diseases of Cattle, 1871, and the 
Report of the IJfew York State Cattle CommJssiouers for 18G9, might 
have been considerably extended by noticing outbreaks of less extent 
in various parts of the ]!^orth from Illinois to Ehode Island ; but I trust 
what has been given is suflicient for the object of this historical review, 
viz., to give an idea of the destructiveness of this fever in localities 
where the native cattle have not been inured to its essential cause by 
long exposure. 

As the disease progresses along the so-called " distemper line" the na- 
tive cattle are swept away in something like the proportion in which we 
have seen the deaths occurred in Illinois, i. c, from 50 to 90 pex cent. 
There is consequently a considerable area of the couutty along this great 
line, stretching from Virginia south and west to the Eocky Mountains, 
where the peoi^le are continually subject to such ravages. I have no 
means for estimating the annual losses in this large section, but, cer- 
tainly, they must be very considei-able. . 

The period of incubation. — It is a difficult matter to arrive at the exact 
period of incubation from the history of these outbreaks, since we can- 
not tell exactly when the disease germs find their way into the system. 
We cau only take the time from the first chance of exposure till the dis- 
ease becomes manifest by its apparent symptoms. Thus, in Warren 
County, Indiana, this was from June 1 to July 25, or fifty- five days ; at 
Cairo, in 1867, this period was six weeks ; in Summit County, Ohio, cat- 
tle exposed July 5 were affected September 1, or fifty-seven days ; at 
Dayton, Ohio, the first animal sickened in forty-seven days. In Orange 
County, New York, one cow sickened in thirteen days ; a second in fif- 
teen days ; a third in nineteen days ; an ox in two weeks ; and a second 
ox in twenty-eight days. 

Accounts do not agree as to the date .of the first case at Tolono. Mr. 
Hill states that the first Texans arrived April 29, and that the disease 
broke out June 10, or forty-two days after. Professor Gamgee states 
that the largest body of Texans arrived toward the end of May, and the 
disease broke out July 27, or in about fifty-eight days. One gentleman 
there gave accoDjmodation, on the night of June 25, to/ three hundred 
Texan steers, and the disease broke out July 28, or in thirty-three days. 

P. A. Atkins, Odell, 111., observed the incubation to vaiy from fifteen 
days to three months. June 25, Texas cattle were herdbd on a prairie 
near Odell, where there were native cattle. The disease appeared Au- 
gust 10, or about forty days afterwards. 

At Whitehall, Mr. Gregory put two hundred and fifty-five TexanS into 
a pasture J unc 20, in which fourteen native steers and three cows were 
grazing; July 18, on© hundred Texans were added, and July 29 forty 
fat natives; August 8, two of the three cows died, or in forty-nine days; 
August 10, one of the fourteen steers died, or in iifty-one days; August 
15, the fat steers that came July 29 began to die, or in seventeen days. 

In Warren County, Indiana, ninety-five cattle were gr^oed firom the 
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19th of June on an infected pasture; July 28, one was sick (thirty-nine 
days); by August 4 eleven were sick, and three had died (forty-six 
days); June 12, a drove of Texans were herded on another pasture in' 
the same county; four weeks after (about July 9) twenty-six native cat- 
tle broke from their pasture and grazed over the same ground; July 29 
(twenty days), one of these was sick, and twenty-two died during Au- 
gust. At the time the Texans vere there (June 12), one hundred native 
cattle were being pastured on the same prairie; August 1, two of these 
died (forty-nine days), and twenty-five more were sick. 

At Farina, 111., two hundred and fifty Texans were placed with fifty 
native steers the 10th of May, and the disease appeared among the lat- 
ter on or about July 15 (sixty-six days). 'Seax Sodorus this period was 
from the 1st of June to the 28th of July, or fifty-eight days. In Cham- 
paign County, Texas cattle were placed on a prairie on the 15th of 
June, and the natives began to die on the 3d of August (forty-nine 
days), and in four days twenty out of thirty-eight were dead. 

A case is reported from Kansas where a native animal died two weeks 
after exposure. A gentleman in Bates County, Missouri, says the dis- 
ease is seen in from ten days to two weeks after the passage of the 
Texas cattle. A reliable gentleman of experience at Charlotte, N. 0., 
informed me that cattle brought there from the mountain districts usu- 
ally sickened in from ten days to two weeks. Colonel Peters, in sending 
stock during the months of September and October from Northeast 
Georgia and Middle Tennessee to Edisto Island, found that nine out of 
ten died in a few weeks, and many in ten to fifteen days. 

From these facts it would appear that the period of incubation of this 
disease is exceedingly variable, and that it may range from ten to ninety 
days. A partial explanation of this variation might be that animals 
do not happen to take the contagious principle into their system as soon 
as they are pastured on infected grounds; but there is reason to believe 
that this is rather owing to the condition and requirements of the con- 
tagious principle. 

Peculiarities in regard to the incubation. — The Kew York commissioners 
remark, with reason, that there are two classes of facts to be considered 
here : (1) The time from the first exposure to Texas cattle or their ex- 
crements to the date of attack, and (2) the time that elapses after expos-, 
ure to grounds that are Tcnown to he capable of communicating the disease. 
In other words, there is a distinction to be made between exposure to 
the infection itself and the mere exposure to Texas cattle or their trail 
immediately after they have passed. 

We have seen that the time that elapsed between the first exposure 
of native stock at Tolono till the appearance of the fever was at leaat 
forty-two and possibly fifty-nine days ; but after the cows of the town 
were all dead, a large herd of native cattle that had been in no way ex- 
posed to the Texans were brought into the town and pastured upon the 
same grounds where the disea,se had prevailed so fatally. In about three 
weehs they began to die ; that is, the incubation was less than half the 
original period. 

At Cairo, in 1867, nearly six weeks elapsed after the landing of the 
first five hundred Texans before the native cattle began to die; but 
after the outbreak had declared the presence of the infection, the incu- 
bation was scarcely four weeks. 

At Whitehall, as akeady mentioned, the incubation for the cows and 
steers which were in the pasture when the Texans came was forty-nine 
and fifty-one days, respectively ; but the fat steers placed in the pasture 
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more than a month after the arrival of the Texans began to die in seven- 
teen days, or one-third of the time of the others. 

The case at Warren County, Indiana, is also very instructive. One 
hundred natives were pasturing on a prairie June 12, when the Texans 
were herded there, and they continued on the same pasture until August 
1 before any died ; while the twenty-six native cattle that broke from 
their own pasture and grazed on this infected one on the 9th of July 
sickened as early as the others, though they were not exposed till nearly 
a month later. 

There is still farther confirmation of this view from what occurred on 
Mr. Alexander's farm, in Champaign County, Illinois. One hundred 
native oxen were grazing continually in a pasture which was used as a 
resting place for the freshly arrived Texans, and in which the latter 
were placed in the number and for the time mentioned, as follows : May 
31, 400, for one day ; June 1, 226, for one day ; June 18, 496, for three 
days ; June 21, 349, for one day. The one hundred natives were all re- 
moved July 1 to a pasture in which no Texans had been ; July 14, 27 of 
these were placed in a pasture that had been grazed by Texans. Two 
weeks later several of the tweuty-seven sickened, and in the course of 
the mouth nearly all of them had the disease. 

In another lot of twenty-six natives that had grazed with freshly ar- 
rived Texans in a pasture from June 20 to July 1, not a case of the dis- 
ease occurred, and they remained healthy to the end of the season ; but 
these cattle were removed July 1 to a pasture in which no Texans had 
been. A large herd of the companions of the twenty-six just mentioned 
continued in the original pasture where they had grazed together for the 
last ten days in June, a mouth later, and these were stricken with the 
fever, and by the middle of August were nearly aU dead. 

In Buncombe County, Korth Carolina, a drove of cattle from east of 
the Blue Eidge remained overnight at Mr. Tom's farm, either late in 
winter or early in spring, he had forgotten which, and his own cattle 
remained free from the disease till August, after which nine out of seven- 
teen died. 

At one time Colonel Peters, of Atlanta, Ga., imported six Devons 
from England, which he divided into two lots ; part were kept at home 
and stabled ; they were fed on dry food, and kept carefully shaded ; the 
remainder were sent to his farm and pastured. The following August, 
and at about the same time, both lots sickened and all died. 

Finally, we have the facts already stated that susceptible cattle taken 
from the mountain region of North Carolina to Charlotte during the hot 
weather sicken in ten to fifteen days, and that other susceptible cattle 
taken to Edisto Island, South Carolina, take the fever in about the same 
time. In these cases they are taken on lands known to be capable of 
communicating the fever, and the incubation is almost invariably seen 
to be much less than it would appear from cases where animals had 
grazed continuously on pastures from the time the Texans were first put 
upon them. 

There is one more point in this connection to which I wiU call 
attention. It is generally after the 20th of July when the disease ap- 
pears, no matter how long the cattle have been grazing with Texans or 
on infected pastures. 
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The following table shows this very plainly : 



Case ocetiiTcd at — 



■WaireD Coanty, Indiana 

Do 

Do 

Do 

Tolono.Hl 

Do 

Do 

Snmmit Connty, Ohio 

Odell,ni 

WMtohalt.m 

Do 

rarina, HI., 

Sodoras, HI 

Champaign C onnty, lUinoia 

Orange County, Now York 

Do 

Do 

Buncombe County, North CnioMna . 

Colonel Petcra's Devona 

Virginia 



Firafe exposure. 



Junel 

Juno 19 — 

JulyB 

Juno 13.... 
April 29..-, 
May 26 .... 
Julie 25 — 

Julys 

Juno 25 

June 20 

July 29 

May 10 

June 1 

June 15 — 
August 31 . 

'.".'do'.!.".;; 

Spring 



Disease appeared. 



July 25 

July 28 

July 29 

August 1 

June 10 

July 27 

July 28 

September 1 

August 10 

Augusts 

Ausnst 15 

July 15 

July 28 

August 3 

September 12 

Sept^ember 14 

September 18 

August 

do 

July and August- 



Days of inou- 
Dation. 



55 
39 
20 
49 
42 
S3 
33 
67 
40 
49 
17 
66 
68 
4» 
13 
15 
19 



That is, either in permanently infected districts or in others to which 
the disease is canied it is usually after July 20 that the first cases 
appear ; in exceptional instances, however, the fever may appear early 
in June, and in Texas even in January. An attempt at partially inter- 
preting these facts will be made in discussing the nature of the disease. 

Effect of weather and tsmperature. — The fact that this fever usnally 
appears at a certain season of the year is of itself an indication that the 
weather or temperature may have a considerable effect on its develop- 
ment ; but, fortunately, we have more definite evidence than this. 

The developme^it favored by hot and dry weather. — Major Eagland, of 
Halifax County, Virginia, writes me that the disease is more likely to 
appear and is most destructive in hot and dry weather. 

It was during the hot and dry weather of August and September, 
1879, that the disease appeared and was most fatal in Buncombe and 
Henderson Counties, North Carolina. 

Mr. V. P. Chilton, of Southwestern Missouri, wrote to the commis- 
sioners of the Illinois Agricultural Society, in 1868, that the disease is 
more virulent in some seasons than in others, the excessive heat of this 
summer causing it to be worse than usual. 

Dr. Albert Badger, of JTevada City, Vernon County, Missouri, wrote 
to the New York commissioners (Eeport, p. 91) that the fatality is much 
greater in a warm and dry summer than in a cold and wet one. 

Professor Gamgee, though his investigations only extended through 
a single year, was of the opinion that heat and drought favored the 
development of the disease. 

The disease arrested by cold weather. — In the South, as well as at the 
North, the disease disappears after a few killing frosts. In Texas, newly 
imported stock is said to bo liable to the fever in January, but I have 
not been ablA to find that this is the case in any other Southern State. 
"When the disease has been carried a considerable distunce beyond the 
line of the permanently infected district, the active principle of the 
aftectiou is destroyed, and the malady does not reappear tiU freshly 
imported. 

Dr. Albert Badger, in the letter just referred to, says the disease 
always ceases Avhen the frosts and freezing weather have killed the 
vegetation. 
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Professor Gamgee says a few nipping fi-osts check its ravages any- 
where and everywhere.* 

'Now, what meaning are we to gather from these observations? Does 
a slight degree of cold beJow the freezing point suffice to destroy the 
germs to which this fever owes its origin, or is the result due to some 
other and indirect effect? 

Atlanta, Ga., is in a permanently infected district, and the tempera- 
ture is not unfrequently as low as 10° ¥., on one or more occasions dur- 
ing the winter. In a large part of the infected district the germs of the 
fever must survive a temperature of 5° to 15° F. nearly every winter; 
and yet we know that this does not destroy them, although the earth is 
not protected as at the Korth with snows, and is consequently sub- 
jected, at the surface, to frequent freezing and thawing, which is sup- 
posed to be a very destructive process to most organisms. 

If now we conclude, as I am inclined to, that the germs have survived 
nine consecutive winters in Henderson County, ITorth Carolina, where 
the temperature bas been at times several degrees below zero, we must 
admit that it is not alone the destructive effect of a fraezing temperature 
on the germ-particles that stops the disease after the first few frosts; 
but that this result follows rather from the death of the vegetation on 
which animals have been grazing. The reason for this conclusion will 
be more apparent when we come to consider the manner in which the 
disease is transmitted ; nevertheless, it is certain that the germs do not 
survive the winter when carried a long distance from the infected 
district. 

Is there a probability of the fever becoming permanent in the Northern 
States ? — It is not my purpose to throw any doubts on the observations 
of those who have seen the disease invariably disappear in aU locahties 
at any considerable distance beyond the boundary line of the perma- 
nently infected district. But there is another class of facts here that 
have never received attention, and which deserve most careful consid- 
eration. 

If the fever has been destroyed by frosts and ft'eezing weather at the 
North, that is no more than once happened in North Carolina. When 
carried a considerable distance beyond the boundary line, to which I 
have so often referred, whether this occiuTed in North OaroUna or Illi- 
nois, the fever was invariably ended by the following winter ; but, nev- 
ertheless, the boundary line has continued to advance ; it has embraced 
places where it formerly could not survive the winter ; it has not been 
permanently destroyed by temperatures equal to the lowest point reached 
by the mercury in many winters in the Middle States, and this, notwith- 
standing the absence of a protecting covering of snow ; it has crossed 
the great natural barrier of the Blue Eidge ; it has invaded Virginia, 
and we cannot doubt, from facts I have already given, that with this 
advance the germs acquire an increased power of resistance to low tem- 
peratures. 

This is shown (1) by the laws which at first allowed cattle to be driven 
after the first of November, but which were then changed so that they 
could only be driven after the first of December, and again changed to 
prevent infected cattle going into uninfected districts even in Avinter, 
although each law appUed to a colder section of the State than the preced- 
ing one; it is further shown (2) by cattle bringing the infection into a 
diistrict m the early spring immediately succeeding a cold winter, as oo- 

* John Gamgeo, M. D., Eeport oa Splenic or Periodic Fever of Cattle, in Diseaaea of 
Cattle in tlie United States, Department of Agricalture, 1871, p. 117. 
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curred in the outbreak in Buncombe County, North Carolina, in 1879; 
and, finally, it is proved (3) by the germs surviving the winters in seo- 
tions where they were formerly destroyed. 

I learn, also, in a private note from Professor Law, that this disease 
has at times survived the winter at Cincinnati, Ohio, but this was sup- 
posed to be owing to protection of the germs in the manure of the cattle- 
sheds. 

Whether this acclimation of the germs will continue, and the disease 
advance over States now entirely free from it, may be a point impossible 
to definitely decide before this has actually occurred, and an irreparable 
damage has been inflicted ; but so far as one can decide from indications, 
the danger of such a continued extension is a real danger, and one which 
we cannot neglect without rendering ourselves liable to the most disas- 
trous consequences. 

The theory of its climatic origin. — Against such a conclusion, wiU at 
once be urged the theory generally accepted at the South that this is not 
a communicable disease; that it arises from a change in climatic condi- 
tions, in food or water. Or, the modification of this theory, that it is 
due to the influence of those conditions which cause intermittent fevers 
in man, and is, therefore, capable of but a limited extension beyond such 
districts. 

It is not my intention to consider the nature of the malady, at this 
place, farther than can be done by the aid of historical incidents, and the 
reader is referred for a more complete discussion to the section devoted 
to this topic. It is proper to caU attention here, however^ to the fact 
that by far the larger part of the great district infected in Alabama, 
Georgia, South Carolina, North Carolina, and Virginia, is a very differ- 
ent country from that to which its origin has been attributed in Texas. 
The land is elevated, rolling, and well drained; the soil is sandy, per- 
meable to water, and is almost free from organic matter — the very oppo- 
site of the conditions which Professor Gamgee has considered necessary 
to its origin and permanence. And, more than this, the eastern foot- 
hills of the Blue Eidge, on which the fever is now firmly established, are 
as free from malaria and from intermittent fevers of people as are any 
parts of the Middle or Western States. 

The other theory, that it is due to a change in the conditions of life of 
the animals, will not bear a moment's thought ; for certainly, in such 
case, it would be the animals moved north and not the natives with 
which they come in contact, that would suffer. 

A fact suggestive of its climatic origin, says Mr. Dodge (Eeport, p. 
178), showed its existence in the mountain lands of Georgia, where it 
was generated by the presence of lowland cattle that had scarcely been 
removed the distance of fifty miles. If such facts as this are suggestive 
of the climatic origin of a disease, what contagious maladies are there 
that would not be ranged in the climatic category ? The fact that the 
animals were removed so short a distance is rather evidence that it is 
not of climatic origin. 

Again, many in Georgia consider that a chief cause of the disease is 
removal of animals from limestone to freestone lands; and that, hence, 
cattle brought from New York or New Jersey are less apt to sicken than 
those brought from Tennessee or Kentucky. Now, aside from this 
theory ignoring the transportation of a disease from the South to the 
North, and the continued prevalence of a disease along what I have 
called the border line of the infected district — in either case a disease 
evidently not caused by change of cUmate or conditions of life by the 
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sick animal— I doubt the historical facts oa \yliich the conclusion is 
based. 

Some parts of New York and IsTew. Jersey are limestODe formations, 
as is well known, and, consequently, cattle from these States are not 
always from a freestone district, as is' supposed. Again, cattle taken from 
Buncombe County, I^orth Carolina, a freestone country, to any region 
east which is also freestone, will as surely die as those brought from 
Kentucky or Tennessee to Georgia. Hence, we cannot doubt that this 
explanation of the greater loss among the cattle from these neighboring 
States is an erroneous one ; and, if I should venture an opiaion, I would 
be inclined to say it was due to the less susceptibility of the breed of 
cattle (Jerseys) almost exclusively imported from New York and New 
Jersey. 

Difference in stisceptibility. — In all outbreaks of this disease, as is also 
true, of all other contagious diseases, there are some animals which, 
though exposed to the essential cause, never contract the malady; again, 
among the adult animals brought South there is a small proportion 
which are never affected by it. These animals, for some reason which 
is not understood, are insusceptible to the disease ; this is individual 
insusceptibility. 

Going a step further we find that different breeds have a special sus- 
ceptibility or insusceptibility to the destructive action of the peculiar 
principle which causes the Southern fever. Colonel Peters, whose great 
experience with cattle of different breeds at the South I have already 
referred to, found that the short-horns were exceedingly susceptible, 
and that scarcely a single one would survive being taken into an infected 
district ; while, on the other hand, the Brahmas were absolutely insus- 
ceptible to it, and might be sent to any part of the South with the great- 
est impunity. 

He suggeseed that an explanation of this might be found in the lym- 
phatic temperament, the tendency to fatten, the decreased relative 
size of the lungs, in the short-horns, which would make them less able 
to withstand the effects of heat; but this suggestion was evidently in- 
spired by a partial belief in the climatic theory already discussed, and 
so generally believed in Georgia. In the present condition of science, 
with so little definite knowledge bearing on this i^oint, it is probably 
best neither to contest nor favor this explanation, farther than to once 
more call attention to the fact that there is something in this district to 
be withstood besides the effects of heat, if cattle are to enjoy an immunity 
from the ravages of Southern fever. That one breed is entirely insus- 
ceptible to this disease is certainly an important fact to place on record, 
and I am glad to be able to credit Colonel Peters with the discovery. 

The Jersey cattle seeia to be less susceptible to this fever than either 
short-horns or scrubs, and this is probably one reason Avhy they are so 
rapidly growing in favor at the South; thus, although Mr. Montgomery, 
of Mississippi, imported twenty-two Jerseys in the spring, and although 
twenty of these had the fever, but seven died; if they had been short- 
horns of the same age, he would have been fortunate if a single one had 
survived. 
In regard to other improved breeds, I have no definite information. 
JDo native Southern cattle sujfer from this fever ? — The great mass of 
Southern people, if asked this question, would undoubtedly say, no ; 
and, yet, we occasionally hear of cases, as from Georgia and Texas, 
already quoted, where large numbers of native cattle die from it. These 
oases are generaUj', however, along the border line of the infected dis- 
trict ; and the purpose of this inquiry is to ascertain the susceptibility 

8CD 
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of those cattle Tvliicli have been to a degree innred to the causes of this 
disease by constant exposure to them. 

The only investigations on this point were made in 1868, on Texans. 
It has been alreadj^ remarked that considerable numbers of these died 
daily during the hot weather at Cairo. The heat, crowding, fatigue, 
axid suffering of the animals so exhausted their vii.al power as to allow 
the disease germs which they carried in their systems to gain the mas- 
tery. Post mortem examinations were made on Texans sicii of Southern 
fever at Buffalo, which demonstrated that the lesions, as well as the 
symptoms, corresponded with those of the diseased l^orthern cattle.* 

Other examinations made at the Oommunipaw slaughter-house shov.'ed 
that Texans which did not clearly exhibit symptoms of the affection, 
but which had a general unhealthy appearance, presented certain lesions 
wliich are characteristic of the disease; that is, the spleens were en- 
larged, and the stomachs presented erosions, sloughLS, and extensive 
cicatrices. Subsequent examination of a large number of apparently 
healthy Texas bullocks disclosed the fact that without exception the 
abomasums contained numerous cicatrices and erosions in process of 
healing, and there was also a general hyperosmic condition of the mucous 
membrane, showing a state of chronic gastritis.! 

The weighing of a large number of spleens, under the supervision of 
Dr. Eauch, medical officer of the city of Chicago, shou'ed that the 
Texan spleens averaged two and one-half pounds, while those of natives 
averaged but one and one-half pounds.f 

Professor Gamgee went further and made post mortem examinations 
of tl).ese cattle at their home in Texas, and he found an abnormal weight 
of the spleen, coupled with gastric redness, erosions, pale blood and 
frequently the presence of bloody urine in the bladder. In this con- 
nection he remarks that there are few fevers that do not at times attack 
animals in such a way as to produce so little general disturbance as to 
prevent their recognition in the living animal. He has seen such cases 
in the rinderpest, lung-plague, and sheep-pox. In enzootic maladies, 
especially in anthrax, it is often found in post mortems of animals from 
districts where such diseases arise that the healthiest and strongest are 
suffering or have suffered changes which a special systematic vigor or 
constitutional resistence hides, so long as the animals are in life. In 
one case, in Kansas, a sudden shock to the system of a steer by being 
stampeded caused the development of the fever ; other animals there 
apparently fresh and healthy had abnormally high temperature ; so that 
it became evident that a large herd, from the home of this disease, not 
only carries the active cause of it in the systems of the animals, but 
also the evidence of a specific disease induced, which remains for an 
indefinite time latent and unobserved. § 

The length of time the poison is retained hy animals from infected dis- 
triJs. — It was found, in 18C8, that a two months' journey from Texas to 
the Union Pacific Eailroad in Ksmsas w;is not snfficiont to rid the 
animals of the i)oisonous principle which they distributed. Professoi 
Gamgee states that without a doubt cattle dri-i-'eu i-oto Kansas, Missouri, 
or other States, in the summer or "aitumn of one year, and gviszed tliere 
till the next spring or summer, failed to retain any deleterious prin- 
ciple. II 

Mr. Wilkinson stated that the drive from tlie thirty fourt'i paxaliel in 



* Keport of New York Stats Cattlo Commissioners, 1869, p. 77. 
t Soc. cit., pp. 71, 76, a iCL 77. t Gamgeo, loo. ci 

§ Gamgee, Keport, i)p. 80, 87. j] Eeporfc, p. 115. 
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South Cfiroliiia to tlio Virginia liue, 250 miles, was sixfficient to free 
tliem of it.* • 

On the other hand, Ave have the case from Southwestern Missouri, 
where a drove of cattle were wintered at Sarcoxie, and, when driven 50 
miles north the following June, conveyed the malady ;t also, the state- 
ment of Dr. Mease that cattle driven' from South Carolina as far as 
Pennaylva,ma still infected the native cattle. | There is besides the fact 
observed by me of a drove conveying the disease into Buncombe County, 
ZS'orth Carolina, late in winter, which also seems to have a bearing. 
Altogether, it would appear that at least three to four months in an un- 
infected district is necessary to make these animals safe, and that they 
cannot be safely mixed with susceptible animals in the summer if they 
have left the locality where the disease is indigenous the preceding 
winter; also, that such animals traveling over ground in winter or early 
spring, in Western Korth Carolina, may infect the ground passed over, 
BO that native stock running on it the following July or August will 
contract the fever. 

Sow the active principle is communicated. — It is not transmitted hy siolc 
NortJiern stocl-.^-One of the most peculiar features of the Southern fever 
is that while the natives outside of the infected region may be sick and 
dying of it, they do not communicate it to other susceptible animals. 
This has been the universal testimony of drovers, dealers, and farmers 
who have had experience with it. 

Dr. Manheimer, of Chicago, reported that in mauj^ instances cows 
were housed in the same stable with others that were sick without con- 
tracting the disease.§ 

Mr. Hosack, cattle inspector at Pittsburgh, says that two diseased 
droves from Illinois were placed in the stock-yards where they were sur- 
rounded by other stock, but in no one instance did the disease show 
itself but in the two herds mentioned. 1 1 

Mr. B. C. Hall, of Onanga, 111., v>ho saw much of the disease, says: 
"The fact is, the native stock do not §eem to give the native stock 
disease." fl 

Mr. Fred. A. Atkins, of Illinois, wrote : 

I liavc no reason to Ijelievo tUat native cattle, even uniler circumstances the most 
favorable for infection, ^vill infect oilier native cattle. Not one of the many I liave 
seen die of tlio disease bnt that was exposed to infection from Texas stock ; and not 
cue of those in this vicinity now living bnt that was exposed to sick native cattle. I 
have seen a calf, now living aud in good health, that was snckled in succession by 
three different cows, that died of the disease in its moat aggravated form, while they 
were sick, Avithout deleterious efiect on its health."**' 

Professor Gamgee did not find a single instance Avhere it was trans- 
mitted by N'ortheru stoclv. ft On the other hand, Dr. Eauch, the medicaJ 
of&cer of Chicago, vi^rotc as follows : 

AVith regard io the (rausmi+tal <>f this disease by native cattle, I must confess that, 
notwithstanding the weight oi' tv?' ininny against it, I am inclined to believe that such 
can and does take place. Se\'crajl instauces of this character fell undiir my observa- 
tion during tho past three mouihs, but the moa'o conclusive evidence I have is that 
native cattle were purchased at Chicago in August and taken to Lebanon County, 
Pennsylvania, and that a short (ime alter they died, and that other native cattle on 
the same farm and in the uighborliood died, au<l that no Texas cattle had been near 
the place, ft 

* Reports on Diseases of Cattle in tho United States, p. 178. 

tLoc. cit., p. 188. i Loc. cit., p, 176. 

§ Report New York State Cattle Commissioners, 1869, p. 82. 

II Loc. cit., p. 84. ^ Log. cit., p. 85. **Loe. cit., p. 86. ft Report, p. 115. 
it Report New York State Cattle Commissioners, ISGt), p. 96. 
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The New York conimissioners also report a case where native cows 
from Painesville, Ohio, communicated the disease to other native cattle 
in Orange County, ISTew York, and from which eight animals died. Post- 
mortem examinations were made on some of the cattle dying in Orange 
County, and the Ohio cattle were traced with mucli care. * 

We may conchide, then, that while in the vast majority of cases the 
disease is not spread by Northern cattle, there may occasionally be an 
instance where this is the case. 

It is not contracted directly from Southern animals. — In regard to this 
point there seems to be less evidence on record. The two cases occur- 
ring on Mr. Alexander's farm of Broadlands, referred to under the head- 
ing '' Peculiarities of incubation," are, however, very clear evidence in 
this regard. Professor G-amgee observed similar instances; and, indeed, 
is, I believe, the only one who has called attention to the subject. As 
proof that Texans do not infect other cattle directly, he refers to an 
observation in Chicago. Mr. Sherman, of the Union stock-yards, had 
thirty -live cows, which grazed all summer close up to the cattle-pens 
where thousands of Southern steers were continually inclosed. Of these 
the majority had been purchased out of the yards at different times, 
some had been in the cattle-pens with Texan droves. A Texan calf was 
even placed with the cows, yet no animals could be in better health, f 

Sow communicated. — The fever seems to be only contracted, then, by 
native cattle grazing on lands which have been previously grazed or 
traveled by Southern oattle. It has been claimed that simply driving 
across a road over which Texans had passed was sufficient for natives 
to contract the disease ; but, in view of the facts cited, it may be doubted 
if the fever would attack animals unless they had eaten grass which 
had been soiled by the excretions of the Southern animals, or, at least, 
which had been so near these excretions as to be contaminated by them. 
In the vast majority of instances a good fence is sufficient protection; 
indeed, there is but one case on record, to my knowledge, where cattle 
in a well-fenced inclosure, that Southern cattle had not been allowed to 
enter, contracted the fever. That case was at Tolono, 111., in 1868, but 
the whole country wa,s then so thoroughly infected that it would not be 
strange if either these cattle had succeeded in. getting at the grass 
beyond the fence, or if the excretions of Texans had been washed by 
rains into the inclosure. 

Its extremely fatal character. — If the destructive work of this malady 
is limited to a few months of the year, the great susceptibility of most 
cattle to it, and the large proportion that dies, are more than an offset 
to this; indeed, it would be difficult to find an equally destructive 
disease in the whole list of epidemics or epizootics. Within two miles 
of the Chicago stock-yards, according to Dr. Manheimer, but one cow 
escaped the disease, while one hundred and forty-seven died; at Tolono, 
111., but two cows were left within two miles of the town, two hundred 
and thirty-five having died between the 20th of July and the 1st of 
August ; at Cincinnati, Ohio, twenty-nine cows exposed and all died ; 
at Dayton, 50 per cent, of those exposed were affected ; at Odell, III, 40 
per cent, of the cattle exposed sickened ; of the herd of nearly six hun- 
dred and fifty cattle exposed at Broadlands two-thirds are known to 
have died; in ^^ernon County, Missouri, the loss along the infected 
roads was 50 per cent, of the whole stock, and at the fording places 90 
per cent. ; of a herd of forty found September 12 on board the Fah 
Kee, bound for Bermuda, fourteeen had died the previous night, and 

* Loo. cit, pp. 11, 73, 74, 75. t Report, p. 116. 
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three more were lost subsequently, and so on, wherever the disease was 
noticed. 

In regard to susceptible animals taken South, we have seen that 
a large proportion take the disease and die, some the first, but many 
the second summer. Thus, of twenty-two Jerseys, twenty sickened and 
seven died ; of the eight cattle taken to Mississippi by Mr. Foote seven 
died ; eight Short-horns taken to Mobile all died. By proper selection 
and management it would seem, from the experience of those who have 
imported on a large scale, that cattle can be so inured to this disease 
that thoroughbreds may be taken South with little loss. (See Acclima- 
tion.) 

Horses affected. — Very little study has so far been given to the disease 
so often affecting horses taken to the South ; it is sometimes referred to 
as the result of a change of climate, at other times we hear of it as " blind 
staggers," and still oftener the cases are not reported. Were it not for 
the fact that in Illinois, where the Southern fever was most fatal in 1868, 
it was followed by a similar disease among horses, we ^hould hesi- 
tate in attributing the losses in acclimating horses in the South to the 
same disease. As it is, it would certainly be desirable to study the dis- 
ease in these two families of animals at the same time, and it is possible 
this would throw light uj)on the very considerable losses among horses 
attributed to " blind staggers." 

Bffect of eating the flesh of diseased animals. — In 1868, the metropolitan 
board of health found that the use of meat from animals affected with 
Southern fever caused an enormous increase in the death rate by diar- 
rheal diseases, and especially was there developed an utterly obstiaate 
and incurable class of choleraic diarrheas.* 

Dr. Mackey, health of&cer of Buffalo, fed two dogs upon the diseased 
flesh, but it was soon vomited, and in neither case would their stomachs 
retain or digest it.t In New Tork three dogs were kenneled and fed 
sparingly on two enormous livers taken from cattle that had been slaugh- 
tered for examination. Two of them were attacked with an obstinate 
diarrhea and one died at the end of twelve days. The stomach of the 
latter was ulcerated, but the essential signs of the disease were not 
found. Rabbits, fed upon bread soaked in the bile of diseased cattle, 
died in from one to four weeks, according to the amount ingested, with 
many of the phenomena of the Southern fever.l 

SYMPTOMS. 

Temperattvre. — A considerable elevation of temperature is the first 
symptom of the disease. At Tolono, 111., Professor Gamgee examined a 
number of cows, apparently healthy, which gave the following tempera- 
tures : 106°, 106.50, 10O.70, 106.7°, 106.1°, 107.2°, 106.7°, 107.2°, 104.2°, 
106.7°, F. At other places similar observations were made (Eeport, p. 
89). A bull in the first stages examined by me, near Hendersonville, 
N. 0., had a temperature of i08i°. It seems, therefore, that a consid- 
erable elevation of temperature precedes the other manifestations of the 
disease by several days. 

During the greater part of the course of this fever the high tempera- 
ture is maintained, as is shown bj' many observations. Dr. Morris, of 
the ITew Yorlc commission, records about twenty cases, varying from 
101J° to 110° F., and averaging IO55O (Eeport, pp. 56 to 80). Professor 
Gamgee has recorded sixty observations, varying from 98.6° to 107.4° 

* Eeport of New York State Cattle Commissioners, 1869, p. 98. 
+ Lou. sit., p. 82. iLoc. cit., pp. 12ii, 130. 
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F., and. averaging 105° (Eeport, p. 90). As death approaches the tem- 
perature gradually sinks to, or even below, the normal. 
/ General appearance. — The first symptom is an unmistakable appear- 
ance of languor and fatigue; the animal may remain at a distance from 
its fellows, with drooping head, lopped ears, and an arched back. The 
eyes are staring, the coat rough, frequent efforts are made to dung, 
which are often ineffectual. The horns are hot and the nose dry. As 
the disease advances the drooping of the head is carried to such an ex- 
tent that the nose nearly, or quite, touches the ground; the hind legs 
are advanced under the body and placed in a bracing attitude; the fet- 
locks are bent; the gait is sluggish, and there is a disposition to lie down, 
particularly in water. Though covered with flies, the animals seem un- 
conscious of their bites. 

Pulse and respiration. — The pulse is frequent or rapid ; iu some cases 
it is hard and wiry, but in others it is soft and feeble. As death 
approaches it may be over one hundred per minute. 

The respiration is increased in frequency until iu hot weather it 
becomes labored. 

Excretions. — The droppings are dry, scanty, and stained with blood; 
in exceiitioual cases there is diarrhcea. 

The urine is generally colored with blood in the earliest stages of the 
affection, but occasionally this does not occur till the disease has reached 
its height; it is passed frequently and in considerable quantities. It 
coagulates with heat or by addition of nitric acid. In some cases so 
much of the blood-coloring matter is contained in the urine that this 
becmnes ahnost black iu appearance. 

Weakness and partial paralysis. — There is often tremor of the flank 
muscles; the gait is unsteady and staggering, with swaying of the hind 
quarters. In a considerable number of cases there is an inability to 
control the volimtary muscles, from a defective co-ordination of move- 
ment. While there is listlessness andindiflerence to surrounding objects, 
there is also restlessness from a desire to lie down, though a seeming 
fear to do this till com])elled by loss, of strength. At this time they are 
frequently unable to raise themselves, and if helped to their feet can 
only stagger a fevi^ steps and drop to the ground again. 

jDeliriuni. — Very often the animals become delirious, and stand press- 
ing their heads against each other, against a fence, or some other un- 
yielding object, or with their nose resting near or on the ground. Some 
are frantic, though too feeble to do injury. 

The last stages. — The animals do not lose their a])petite at once, as 
occurs with most other acute affections, but, in spite of this being 
retained, they rapidly -^yaste and become lean, the flanks are drawn in, 
the abdomen raised, and tlie animals acquire in a few days that appear- 
ance which is seen in other wasting diseases only after weeks of illness. 
The indifl:erence and listlessness increase v.-ith the progress of the 
disease, and finally the animal sinks into a i)roiouua stupor, stretches 
out upon the ground, and dies almost v.ithout a struggle. 

In other cases the febrile phenomena, the indifference and other 
symptoms gradually subside, and the animal becomes convalescent in 
from ten days to two weeks ; but it is months afterwards, as a rule, 
before they have regained the perfect health and thrift possessed betore 
the attack. 

POSX-MOKTEM APPEAEANCES. 

General appearance. — The j^ew Yorls: commissioners found that, with 
animals dead of this disease, the decomposition was so rapid that the 
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special lesions were almost entirely obliterated within three or four honrs 
(Eepoi-t, p. 80). Professor Gamgee does not record any observation 
■which would lead one to believe that the putrei'active changes are more 
active in this disease than in many others ; and it has certainly seemed 
to me that blood gathered from animals slaughtered for examination 
resisted decomposition fully as long as from healthy animals. 

Effusions of serum and sometimes of blood have been witnessed under 
the lower jaw and sternum. On opening the animal the muscular tissue 
is seen of a dark red color ; the fat is of a deep brownish yellow, having 
in intense cases a green bronzed tinge, and has not the firm resistance 
of health. "When cut into, the lean meat has a peculiar sickening odor; 
in some cases the superficial muscles may have a natural color, but the 
deeper ones, and especially the intercostal muscles (those between the 
ribs), have the dark brown color and nauseous smell. These appearances 
were pai'ticularly marked in nine out of eighteen cases. 

The above observations, made first by the ISTew York commissioners^ 
I have been able to confirm in part, though Professor Gamgee was 
unable to discover any difference between the color of the muscles in 
such animals if examined immediately after death and those slaughtered 
in health. 

The subcutaneous areolar tissue may have a pallid api>earance or yel- 
lowish tinge, but is not congested as in anthrax. 

It is not unusual to find petechia scattered over tlie serous and mucous 
membranes and dotting particular organs. 

Digestive tract. — The ojsophagus and first three stomachs, as a rule, 
have a normal appearance. Very often the third stomach is reported 
dry and obstructed, and though this sometimes occurs as in all fevers, 
it is not seen oftener than in other febrile all ections. Professor Gamgee 
found no special lesions or abnormal conditions in connection with this 
organ, and this accords with my own observations. 

Fourth stomach. — It is here that the most constant lesions are found. 
The whole mucous membrane may be more or less congested, but this 
is most marked at the cardiac end, where there is generally very dark 
redness. Here, too, are found ecchymosis, yellow, granular elevations 
and erosions. The ijyloric portion, however, is the seat of the pathog- 
nomonic lesions. It is more normal in color, but it invariably presents 
erosions, sloughs, and deep excavated ulcers of various forms and ex- 
tent; in animals long sick, in. those convalescing, and in native South- 
ern cat tie some of these will be found healing, while extensive cicatrices 
mark the positions that have been occupied by others. 

Intestines. — The small intestines are often the seat of petechias and 
congestions, while engorgement and blood extravasations are common in 
the large intestines, particularly in the rectum. The 0{}ithelium lining 
these organs is frequently softened and is easily scraped off by the 
finger. 

Liver and gall Madder. — The liver is often enlarged and inci'eased in 
weight, generally fatty or.waxy, its bile-ducts and radicles fully injected 
with bile, and its color changed to a yellowish brown. In five ca-es out 
of seventeen recorded during the ISTew York investigations it weighed 
over twenty pounds, in one case reaching twenty-seven and one-half 
pounds, and in twelve cases it weighed over fifteen pounds. Still, it 
must be admitted that many times similar enlargements are found in 
healthy cattle, and that these animals are somewhat inclined to chronic 
changes in this organ. 

The gall bladder is almost invariably distended with an accumulation 
of dark, thick, flaky, or even tarry-looking bile, in some cases weighing 
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nearly four pounds. In early stages of the disease I have found the' 
bile thin and very fluid, but this receptacle was, nevertheless, distended 
to its fullest capacity. The lining membrane of this and the hepatic 
duct is frequently or always found congested and the coats thickened. 

Urinary organs. — Kidneys. — These are usually congested, enlarged, and 
the cortical substance softened. In ten out of fifteen cases they were 
enlarged ; in nearly all dark in color and congested ; in one they were 
pale, and in two perfectly disorganized. In a few cases they appear 
entirely normal. 

Urinary hladder. — This is almost always distended with dark, bloody 
urine, even though the animal has micturated just before slaughter. In 
three cases tlie mucous membrane was thickened, in one it was inflamed, 
and in several there were numerous petechia. The quantity of contents 
is from one to two quarts. 

Spleen. — The spleen is always enlarged, more or less engorged with 
dark-colored blood, frequently softened, and in some cases is simply a 
disorganized, structureless, pulpy mass. In one case, recorded by Dr. 
Morris, it was two feet six and one-half inches long, and weighed nine 
and one-fourth pounds.* 

The following table shows plainly the very considerable enlargement- 
of the spleen even with healthy Texans, also the weights of livers, as 
obtained by Dr. Eanch, medical ofQcer of Chicago : 



2,607 native Western cattle 

fl54 Cherokee { ?) cattle 

782 Texan cattle 



Spleens, aver- 
age pounds. 



1.45 
1.94 
2.60 



Livers, aver- 
age pounda. 



12.283 
10'. 529 
12. 236 



A marked reduction was found in the average weight of the spleens' 
in Cherokee and Texan cattle from August to Sei^tember, thus : 



August weiglits 

September weights . 



Kative. 



Pounds. 
1.38 
1.45 



Cliorotee. (?) Texan. 



Founds. 
2.36 
1.94 



Pounds. 
2.83 
2.53 



Heart and lungs. — The heart is frequently blood-stained both on its : 
inner and outer aspects. The lungs are generally normal, the most fre- 
quent lesion being interlobular emphysema ; they are sometimes covered - 
with ecchymoses and in other cases collapse imperfectly, though retain- 
ing their normal color. 

The Mood. — Is nearly normal in appearance, and coagulates quickly,, 
firmly, and completely; it is considered by most observers to be more- 
fluid and watery than in health. 

HISTOLOG-Y. 



_ Nervous «/,','te»L— -Professor G-amgee found, in all cases in which par- 
tial paralysis in the hind quarters alone was mail^ed, the upper coruna 
of the gray matter in the lumbar region reddened, with blood extrava- 
sations and staining of the nerve cells. This ai^peaiance could be 
traced in all parts of tlie cord in cases of more general ijaralysis; and in 

"* Hejiorl New York Titato Gommissicners, :.8o!), js. 80. 
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one instance, in which it was most general and marked, there was blood 
extravasation outside of the dura mater, beneath the medulla oblongata. 
The gray matter of the medulla was itself slightly stained. In one in- 
stance he found the inner surface of the dura mater studded with bright 
red spots, similar to the small ecchymoses seen in the urinary bladder. 
Beyond a tendency to congestion and occasional blood extravasation, 
no lesion was discovered in the nervous system; both white and gray 
matter were usually firm and not softened.— (Report, pp. 96 and 97.) 

Dr. E. Oresson Stiles, of the Metropolitan Board of Health, has studied 
the hist9logy of this disease with great care, and I am indebted to his 
report for the remaining observations on the microscopical characters. 
*_ Blood. — The white corpuscles were in excess only in one case ; the 
liquor sang-uinis was yellower than in health and contained minute yel- 
low floccuU of granular matter ; the source of the yellow color was indi- ' 
Gated by the occasional presence of crystals supposed to be of choleste- 
rine. In several instances, in specimens of defibrinated blood and serum 
poured from the clot, complete dissolution of the blood globules took 
place in a few hours and long before putrefaction. 

Urine. — This rarely contained blood disks, but coagula of fibrine in- 
closing dShris of corpuscles, dark crimson granules, and casts of the 
tubuli ' uriniferi were of frequent occurrence. The dark red coloring 
matter of the blood globules was diffused through the urine. 

Bile. — Instead of the normal greenish or brownish transparency, it was 
opaque, thick, and grumous, nor was its opacity lost by filtration. It 
contained granular flakes and masses of a brilliant yellow or orange tint 
to transmitted light. These were so abundant in many cases as to give 
the bile a semi-solid consistence ; when most dense they were mingled 
with crystals of hematoidine; sometimes they were impacted so that 
they might have offered resistance to the flow of bile into the gall blad- 
der ; soDie of the yellow coagula had been molded into cylindrical casts 
by the smaller biliary ducts and were found in this shape in the gall 
bladder. It was evident that the source of the yellow flocculi was an 
admixture of blood with the biJe in the most minute ducts within the 
substance of the liver ; the blood corpuscles being dissolved, the coagu- 
lating fibrin imbibed the bright yellow dye of the mingled coloring mat- 
ter of the bile and red blood corpuscles. Both blood and bile contained 
micrococci in large numbers, which, when cultivated by Professor Hal- 
lier, of Jena, produced a variety of fungus not before described, and 
which he named the Goniothecium stilesianiwi in honor of the discoverer. 

The Uver. — Under a iDower of five hundred diameters, the ultimate 
biliary radicles were seen to be distended with a bright yellow secretion. 
About the center of each lobule and shading into it was a zone of fatty 
degeneration which affected the superficial portion of each lobule. The 
mucous membrane of the hepatic duct was always of a crimson hue. 

Spleen. — The nuclei, or the same with delicate cellular investment, 
Avhich, in the natural state, filled the closed vesicles of the Malpighian 
bodies and the trabecular interspaces, were replaced by large cells im- 
dergoing fatty degeneration. In some cases yellow flocculi were found 
free in tlie splenic pulp ; in others, cells filled with black pigment gran- 
ules and ciystals of haematoidine were abundant. 

Kidney^:. — The tubuli uriniferi of both the cortical and tubular portion 
were rendered opaque by a deposit of granules of fat in their epithelium, 
and their cavity was occupied for the most part by coagula reddened or 
blackened by debris of blood corpuscles and by granules of dark-crimson 
pigment, with occasionally a recognizable blood disk.* 

*Eeport of N. Y. S. Cattle Commissioners, 1869, pp. 127 to 132. 
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CHEMISTRY. 

Aecordiug to analyses of Prof. 0. F. Cliandler, it was found tliat there 
■was a considerable decrease in the total solids contained in the blood. 
In every (;ase there Tras a marked loss of red blood globules, amounting 
to a loss of more than fifty per cent, of the total quantity that healthy 
bullock's blood contains, and in the most striking cases the loss of these 
globules was almost complete. The albuminous state of the urine was 
in all caijes marked, and the liver was found to contain a greatly in- 
creased pro]portion of fat.* 

IISfTEEPEETATION OP THE MORBID CHANGES. 

Dr. Stiles concluded that the most characteristic lAenomena of this 
fever were explicable as the results of a hepatic affection. The repletion 
of the ultimate bile ducts induced the absorption of bile into the general 
circulation ; this in turn caused the dissolution of the blood corpuscles 
and was an active cause of the haematuria. The solvent action of the 
bile upon the blood corpuscles, and the consequent liberation of their 
coloring matter, can be witnessed, he says, under the microscope, each 
disk disappearing suddenly like a light blown out, and the liquid assum- 
ing an orange tint. In the experiments of Kuhne and Frerichs, the 
injection of bile or its salts into the blood vfSis followed, in the great 
majority of cases with the lower animals, by the appearance of blood in 
the urine. The blood thus altered in character becomes liable to extra- 
vasation ; other hemorrhages thau hrematuria being frequent attendants 
upon attacks of jaundice. The yellow flocculi of the bile were attributed 
to the admixture of blood with this liquid ; the corpuscles being dissolved, 
the coagulating fibrin imbibed the bright yellow dye of the mingled 
coloring matter of the bile and the red blood corpuscles. The flocculi 
of the liquor sanguinis and spleen were attributed to a similar source, 
i. e., a mixture of the bile with the blood. 

It must be admitted that this seems a very reasonable theory, and yet 
when I mixed blood and bile from an auimal suffering from this malady 
with the most pronounced hajmaturia, the blood globules not oulj^ refused 
to disappear like a light blown out, but they were not in the least affected 
by it. Of course, a single case is not sufiftcieut to found a general prin- 
ciple upon ; but still, if the htematuria is due to the solvent effect of the 
bile on the blood cori>uscles, then in every case where the hipmatnria 
exists tlie bile ought to have the property of dissolving the corpuscles. 

I have no doubt there is, in most cases, a mixture of bile with the 
blood; the yellow flocculi and yellow staining of the tissues, fat, and 
mucous membranes are sufiPxCient proof of this ; nor do I see reason to 
doubt tlie admixture of blood with the bile. But that the hnematnria is 
the direct result of bile in the blood I am not prepared to accept ; it 
appears to me that it would be more reaaonable to attribute it either to 
changes in the blood from other causes or to lesions of the kidneys. 

There seems to be a tendeiicy to htematuria in many contagious fevers 
and allied maladies ; it occurs in scarlatina, in typhus fever, in small- 
pox, in malignant measles; purpura hemorrhagica, and yellow fever in 
man ; and in malignant anthrax, t;, phoid of horses, swine plague, sep- 
ticsemia., ergotism, and poisoning by cantharidin and other agents in 
animals, besides being an accompaniment to inffammation of the kid- 
neys in whatever way produced. Various changes of the blood are, 

*Loc. cit., pp. laS, 124, 137,~m 
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SO, followed by hteraaturia ; for iustaiice, ancemia and ])letIiora botli 
tve rise to it ; and in the -wood evil of Europe it is supposed to be caused 
Y astringent food. 

Now, that tlie blood is greatly altered in Southern fever is proved not 
ily l>y tlie eccLyinoses occurring in nearly cwxy organ at times, but 
ISO by direct cliemical analy.sis. Again, tlie kidney's are found congested 
nd engorged ^Yitll blood, und casts of tlietubuli are found in the urine, 
hile in no case did Professor Chandler find bile in the urine, which 
ould lead us to believe that the local changes in tlie kidneys may partly 
splain the passage of blood with this excretion. 

All the changes, however, were considered dae, either directly or in- 
irectly, to the eliects of the micrococciis found in the blood and bile ; 
nd the inclination was to accept this as the essential cause of the disease, 
a the single ease ^\'hich I had the opportunity to study, before the disease 
'as arrested by the ap]3roach of cold weather, I was unable to find either 
ucrococcus or cryx)tococcus cells in the bile; the reason may have been 
rat the animal was slaughtered in the first stages of the affection, be- 
)re these became numerous, or the germs may have existed and were 
verlooked, as so often happens in such cases. 

The distention of the gall bladder with viscid bile is by no means con- 
ned to this fever ; it is also usual in rinderpest, and is explained in 
ur case by the inflammation and thickening so common in themncons 
lerabrane of the hepatic dact. The enlargement of the liver, which is 
y no means general even in Southern fe\er, tlie ijicreased size, eugorge- 
lent, and disorganization of the spleen, the congestion and engorgement 
f the kidneys are all common in different contagious fevers, and various 
nzootic affections, i^articularly anthrax, and in poisoning by those 
igents which act principally upon the blood. 

If we confine our theory, then, to wliat strictly and legitimately fol- 
ows from the lesions mentioned, we can only conclude that the exciting 
ause of the malady acts primarily and principally upon the blood, and 
hat the disease consists essentially in lihysical, chemical, and possibly 
'ital changes in this liquid, which is so necessary to the existence of 
he animal. 

NATUEB OF THE DISEASE. 

No one can realize or regret more than rayrtelf tlie obscurity still sur- 
ounding the real nature and cause of isiaiiy of the epizootic diseases, 
md particularly the one under considciaiion, in spite of the many facts 
ilready discovered in regard to this and aiiaiogous affections which 
hrow light upon it. And though we may not be able to reach conclu- 
ions entirely satisfactory, even to ourselves, it is yet of the greatest 
mportance to review our knowledge, and to bring out the points that 
till need clearing up; for, as in ail discoveries, a clear statement of 
he question is half the difSculty. 

The ticli theory. — One of the most widely-spread opinions in regard to 
he causation of Southern fever, is the iiathogeuic influence of the ticks 
rith which Southern cattle are generally covered, and which migrate in 
arge numbers to the bodies of other cattle with which they mix. But 
he acceptance of this view is simply an evidence of the desire of the 
luman mind to explain the origin of mysterious phenomena. The same 
>rinciple is exiiibited in the popular views regarding the pathogenic na- 
ure of hollow-honij hollow-tail, ivolf-teeth, black-teeth, hools, &c., none of 
rhich have the least foundation in fact or reason. The tick theory 
carcely explains a single one of the many peculiar phenomena of the 
lisease. Ticks are not kept from cattle by a fence. They are found 
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everywhere, but are simply more numerous at the South. Their attacks 
are not confined to the latter half of the summer ; nor would they be 
likely to remain on a pasture from spring till August without doing 
harm, and then suddenly cause an outbreak of the disease. Again, the 
post-mortem examination plainly indicates the cause of the disease to be 
an agent taken into the circulation, and causing the most important 
changes in the composition of the blood. 

The theory of Professor Gamgee. — This gentleman, whose great reputa- 
tion and attainments are so well known, spent ten months in the study 
of this disease, and Ms views certainly cannot be dismissed without a 
careful consideration. We will therefore examine them at considerable 
length. 

This disease is enzootic, he says, where the prevailing influences are 
such as to favor development of intermittent fever in man. The bilious 
remittent and intermittent fevers of man are represented in animals by 
the deadly charhon or anthrax, as also by the marked form of splenic 
fever now being discussed. He did not fail to find gastric erosions in 
Texas cattle, though he has opened as many as twenty-six per day. 
Prom the earliest date the calf feeds on grass, to the oldest day the bul- 
lock attains, the lesions are found; and during summer a few bullocks 
in a herd may be seen to drop behind the others, and to void bloody 
urine. 

It is important to show how it differs from maladies which spread 
from country to country, devastating broad tracts of land, and calling for 
the most decisive and energetic means for their suppression. It is not 
an epizootic, and not propagated by contagion. The true plagues or epi- 
zootics spread by direct or indirect transference of an animal poison or 
virus from sick to healthy animals. These poisons take effect without 
regard to seasons, and are alike developed in the systems of sick ani- 
mals. It is not contact with Texan cattle that induces the malady; the 
animals affected do not propagate it to other animals. Even coming in 
contact with Texans through a fence, drinking the same water, or being 
housed in sheds with sick natives does not induce it. We must there- 
fore distinguish it from contagious maladies, and refer it to another 
group. 

This is an enzootic originating in various parts of the Gulf States. 
Florida cattle are as dangerous as Texans, deriving the same deleterious 
properties from the soil on which they are reared, and, in all probability, 
from tJie vegetation on which they feed. • It is indigenous to the South, 
and, as far as Texas is concerned, is universally prevalent. Southern 
cattle become charged with principles which are thrown off in the ex- 
cretions for many weeks, and they necessarily deposit a large amount 
of whatever they excrete; thus, jiastures are contaminated, the grasses 
of which prove deadly poison to susceptible cattle. It is certain that 
feeding on land over which Texans have passed is the ordinary and 
probably invariable cause of splenic fever. 

Southern animals become affected in consequence of the nature of the 
soil and vegetation on which they feed and the water which they drink; 
and with Northern animals it is a modification — a poisoning of the food, 
and possibly of the water, tainted by the manure of the Southern cattle. 
It is thus with human cholera. There is something tangible and pon- 
derable, M^hich some future chemist may reveal, that renders the grasses 
and perhaps the waters of the South so deleterious. It is not a con- 
tagious plague, and will probably cease when the agriculture of the 
South is fairly and fully developed. 

There are two instances where enzootic diseases may spread a certain 
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distance by contagion— t. e., in malignant anthrax and milk-sickness. 
There is another striking similarity between milk-sickness and splenic 
fever: the animal poisoned in the disease-producing district may show 
no_ signs of disease unless subjected to a definite exciting cause, such as 
being driven or frightened. In classifying milk-sickness or trembles, it 
should undoubtedly be placed among the effects of vegetable poisons. 
-Be .would be disposed to deal with splenic fever in the same way.. 

The circumstances under which it manifests itself favor the view that 
it is allied to the numerous forms of anthrax which prevail in hot coun- 
tries, usually in low lands, and especially in wet seasons. Splenic fever 
is propagated most readily by heat and drought; it is indigenous where 
vegetation is rank. The condition of the spleen would induce many a 
pathologist to classify it unhesitatingly with anthrax; but there is a 
line of demarcation. Southern cattle do not die in large numbers, as is 
always the case where anthrax originates, on the lands which foster the 
development of the subtle poison. Their systems are not charged with 
an inoculable poison, as in anthrax. 

The darn of Aberdeenshire presents most of the characteristics of 
splenic fever — bloody urine, weakness of gait in hind quarters, associ- 
ated in some cases with intense fever, in others with anaemia, bladder 
distended with bloody urine, liver light color, spleen congested, and 
blood extravasations. The opinion formed on the spot was that the 
darn of Aberdeenshire was caused by the cattle eating the young shoots 
of oaks and other astringent plants. 
■ Since the introduction of turnip husbandry in Great Britain a malady 
has arisen among cows, after calving, which is usually known as " red 
water," due to the condition of turnips grown on ill-drained lands. This 
is a distinct form of disease due to modification in the character of the 
root grown on damp and retentive soils. It is therefore proved that the 
conditions of the soil may injuriously affect domesticated animals, and 
produce a definite and distinct disease through foods that are usually 
wholesome. — (Eeport, pp. 106-129.) 

Professor Gamgee might also have added to his list of somewhat 
similar enzootic affections the disease known in Italy as gastro-Jiepatic 
fever, in Spain as Mel, and mentioned by Gell6 as ictere des betes bovines — 
a disease characterized by the same yellow colorations, listlessness, 
stupor, a weak, staggering gait, and delirium — and supposed to be due 
to feeding in wet, swampy pastures, to the pernicious and irritating 
action of putrid water, to sudden changes from moisture to drought, to 
severe work, fatigue, &c.* 

It will be seen that Professor Gamgee has made an able presentation 
of his views ; that he has drawn arguments to support them from his 
great experience in different parts of the world; but I think I may 
safely say that the investigations that have been made in the last few 
months in regard to the history and present distribution of the disease, 
render these views, which I have endeavored to fully and fairly present, 
entirely untenable. The great importance of this subject leads me to 
discuss with considerable detail the i^oints just enumerated. 

1. The disease is not confined to the localities to ivhicli its origin was 
attributed. — As I have already shown, this disease is now distributed 
over an immense area where the soil is elevated, rolling, sandy, well 
drained, and containing but the very smallest quantity of organic 
matter; where, consequently, the vegetation is sparse, and should be 
free from the poisons to which Professor Gamgee refers. This district 

* Lafosse, Traits de Pathologie V<5t6riiiaire, iii, p. 777. 
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comprises a great part of the northern half of Alabama and Georgia, 
the iiorthv/estern part of South Carolina, a belt iu North Carolina ex- 
tending from the Blue Eidge more than two hundred miles eastward, 
and the VirginiLi district, embracing Halifax and adjoining counties as 
far as known — a district in itself nearly or quite as large as England 
and Scotland coiabined. 

2. -It exists permanently wlierc intermittent fever:; are unlcnoicn.- — If. 
now, we examine the district of the eastern foot-hills of the Blue RidgeJ 
where the Southern fever is now recognized to be a permanent institu- 
tion, we find the disease existing where, 1 believe it is justly claimed, 
there is perfect freedom from intermittent fevers among people; cer- 
tainly in a region as free from them as the Middle or Western States, 
and where the heat is no greater iu summer. Here, then, we ha^-e com- 
plete evidence to prove that this disease does not require a peculiar soil, 
or a particular quality of vegetation for its develoi)ment, and that its per- 
manence is entirely independent of miasma or any other conditions 
supposed to develop intermitteni: fevers ; and with the demonstration of 
this fact must disajjpear all hopes of the disease ceasing with any pos- 
sible development of Southern agriculture, since it must depend upon 
conditions over which this has no control. 

3. It is an cpizoutie. — It is difficult to see' hovi' it can be claimed that 
this disease is not an epizoiitic. An epizootic is a disease existing over 
a large extent of country, and capable of indefinite extension ; an enzoi)tic 
is a disease attacking a considerable number of animals in a particular 
locality, and depending for its existence on local conditions. That a 
disease is an enzootic ati'ection is no guarantee that it may not become 
epizootic, nor can we distinguish between such diseases by peculiarities 
of origin or transmission alone. It is the extent of country which is 
involved and its capabilities of extension that are to be considered. 
Cholera, for instance, is endemic in India, but that does not prevent its 
spread as an epidemic. The Southern cattle fever may, therefore, he 
properly recognized as enzootic in the South, but it certainly possessed 
all the essential features of an epizootic in 1808. 

4. It differs essentially from the ensootics to tcMch it was compared. — 
Milk-sickness, or trembles, does not resemble the Southern fever in any 
important particular. It is not confined to the Southern States, but 
occurs in Ohio, Indiana, Illinois, and perhaps other Western States. 
Its origin is plainly limited to certain very small areas of land. In the 
mountain districts of the South, where it is so common, such localities 
are well known and their limits quite accurately defined. Such districts 
are seldom more than a few miles in extent, and are located in valleys 
or coves on the north side of a mountain ; the sun shines on these but 
a few hours in the day, if at all ; the soil is rich and full of moisture ; 
the trees gigantic and interlacing overhead ; the atmosphere damp and 
chill, lilvc that of a deep celLir— the very conditions, one would sup- 
pose, for the production of the poison referred to by Professor Gamgee; 
but certainly the opposite of Avhat Ave find iu much of the country in 
which the cattle foA'cr is enzootic. 

In milk-siokuess the flesh and milk contain a poison capable of pro- 
ducing the disease in animals or persons who eat them. This poison 
afiects dogs, sheep, and horses as well as cattle. It has an affinity for 
oil, so that it is chiefly removed from the milk in the butter. The poison 
is generally supposed in the South to bo.of aminei-d nature, and is con- 
sidered by some to be a form of arsenic. In Ohio there are those v.'ho 
claim to have produced it by feeding the white snake-root {JEupatorium 
ageratoides), but as this grows in many localities where the disease is 
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iiiknown, that fed in these instances must have contained a special 
poison. _ Still others suppose they have found the true cause of the af- 
fection in cryptogamic ves^etation; biit, in reality, nothing definite is 
known as to the nature of the poison, nor have any systematic investi- 
gations ever been made in regard to it. 

The fact that localities where this disease is produced are numerous, 
that they are scattered over a large part of the country, makes it veiy 
desirable that an eflbrt should l:)8\nade to learn in what the essential 
cause consists. It is net so much the loss of the animals, though this in 
the aggregate must be quite serious, as the effect on hmnau health and 
life, for a certain number of people accidentally contract it every year 
near the home of the disease, and it may be produced by butter sent 
long distances to unsuspecting consumers, and may cause death at once 
or leave the victim but a wreck of his former self, with shattered nerv- 
ous system and permanently impaired digestion. 

According to Professor G-amgee, the bodies of animals affected with 
Southern fever contain no principle which can be inoculated, or which 
is injurious to man. Here, again, there is a wide difference. 

Milk -sickness is transmitted in no other v^-ay than by eating the flesh 
or drinking the milk of sick animals. It cannot bo conveyed, as far as 
known, from one living animal to another, except through the milk as 
just stated. It is, consequently, impossible for it to become an epizootic. 
Southern fever, on the contrary, is a disease that is readily transmitted 
by rneans of pastures or roads, and it may extend, as we have seen, in- 
definitely, if the conditions of traffic are fa,vorable for its transmission. 

The only point of resemblance, therefore, is that the apparent symp- 
toms of the affections may be developed as a consequence of fatigue or 
fright; and this is also claimed to be tnie of malignant anthrax and 
rinderpest in certain cases, and of the gastro-hei)atic fever of Italy. 
This comi)arison, then, neither throws light upon the nature of Southeim 
fever nor favors the view that this latter disease in an enzootic and due 
to a similar poison. 

Comparison icith malignant anthrax. — We liaA'^e seen that a mistake 
was made in supposing that the Southern fever originates exclusively on 
low, wet lands, and we will not dwell upon it now longer tha^n to re- 
mark that as to origin there is consequently no resemblance in the char- 
acter of the soil to which they are at present indigenous. Anthrax, be- 
sides, is a common disease at the North. 

If our fever is propagated most readily during heat and drought, 
these are not the conditions most favorable to anthrax, for with this 
disease it has been observed that heat and moisture are most favorable 
to its develox>meut. 

Again, anthrax is an inoculable disease ; it is occasionally transmitted 
in stables, and to no great extent in pastures, and in none of these 
points is there a resemblance. 

It is only the enlarged spleen, tlie congested and engorged kidneys, 
the enlarged, congested liver, and the hcsmaturia that the diseases have 
in common ; and these features occur, as has been mentioned, in a num- 
ber of diseases, and in poisoning by various agents. 

Compared toifk darn or enzootic hamatnrla. — This disease was referred 
to by Professor Gamgee to strengthen two points: first, the similarity of 
symptoms was intended to impress the idea of the Southern fever being 
also an enzootic; and, secondly, to "prove that the conditions of the 
soil may injuriously affect domesticated animals and produce a definite 
ajid distinct disease through foods that are usuallj'^ wholesome." 

European writers distinguish two kinds of hematuria, one character- 



128 CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 

ized by ansemia, the other caused by feeding on astringent and irritating 
agents, and it is said that the food which causes the latter form will 
cure the former. In symptoms our fever most resembles the form 
caused by astringent and irritating food, i. e., by the buds and young 
shoots of oak, beech, ash, and willow trees, when cattle are turned into 
the woods in early spring. In each disease there is fever, a weak, un- 
steady gait, bloody urine, and a malady running its course in a few 
days. On post-mortem examination there is also some similarity : the 
spleen is engorged, the kidneys enlarged, congested, and of a dark 
color, and there are blood extravasations — lesions found in a variety of 
diseases, as we have seen. But, going further, there is considerable dif- 
ference ; the mal de hrou of the French shows its origin by signs of in- 
flammation in the entire digestive tract,* while the splenic or Southern 
fever is seldom accompanied by active inflammation of these organs. 

The other form of hsematuria is not only caused by turnips grown on 
wet, undrained land, but even by grass grown under such conditions ; 
more than this, it may be caused by any food that contains a large 
quantity of water, such as green oats or mustard that has grown rap- 
idly in spring.t It is probably, therefore, not due to a special poison, 
unless we consider Avater to be such, but to ansemia from the great 
quantity of water passed through the system. In this form there is 
little fever, and with the exception of the hsematuria there is scarcely a 
point of resemblance with the disease we are studying. 

In neither of these forms of hasmaturia is there any poison capable of 
transmitting the affection to other animals by any means whatever. 

In a careful examination, then, of the different diseases to which this 
gentleman refers for support to his hypothesis that Southern fever is a 
strictly enzootic malady, capable of but limited extension, and caused by 
a poison developed in the vegetation in consequence of the nature of 
the soil on which it grows, we find no sufficient resemblance in the 
phenomena of the diseases to enable us to draw any such inferences, 
nor, leaving resemblance aside, are there any facts in regard to them 
favoring such views. 

THE NATURE OF THE CONTAGION. 

It is not a chemical poison. — By " chemical" is meant, in this connection, 
any poison derived from either the organic or inorganic kingdoms of 
nature that is not endowed with life. The peculiarities in the action of 
chemical as opposed to living poisons are (1) their effect is produced 
almost as soon as they enter the circulation ; (2) the effect is in propor- 
tion to the quantity introduced ; (3) the amount entering the body can- 
noli increase itself there at the expense of totally different substances. 

The period of incubation. — All observers admit that there is a period 
of incubation of certainly ten days, generally two to six weeks, and 
often of longer duration. ]S"ow, this is opposed to the idea of a chemieal 
poison, because with these there is no such incubating period ; the ad- 
mission of an incubation is equivalent to admitting the cause to be a 
virus ; and in the present state of science this is eqiiivalent to admitting 
a living contagion. 

If it is claimed that this period of incubation is simply the time re- 
quired to take a sufficient amount of the poison into the system to pro- 

*TraitiS PraUfjuo des Maladies do I'Espfeco Boyine, J. Cruzol, p. IXJ. 
tNouveau Dictiunnaire Pratique do M<5d., de Cliii'., et de Hyg, Vet., ix, p. 15. hir 
fosse, Traits de Patliologie V^t^riuaire, iii, p. 7C1. 
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duce decided effects, we oppose to this the fact of the twenty-six cattle 
m Indiana which broke from their pasture and grazed on the infected 
prairie but a single night, or the other fact of the drove of fat cattle in 
Kentucky that simply traveled the road passed over by the Texans, and 
of which not one recovered from the disease. There are a vast number 
of similar facts on record that might be referred to if necessary. 

The peculiarities of the incubation. — If cattle may graze with impunity 
on pastures at certain seasons of the year side by side with freshly 
arrived Texans, as seems to be shown by the observations at Broadlands ; 
if the incubation may be long or short, as it is early in spring or not tiU 
summer when the exposure occurs; if pastures infected in spring or 
early summer may be grazed by susceptible animals as late as the first 
of July without deleterious effects ; if hot and dry weather is most 
favorable to the development of the disease ; if pasturing a single night 
on a prairie on which Texans had been but one night, and that four 
weeks before, is as fatal as pasturing a month, continually mingUng with 
Texans, all of which points are well established, the evidence is certainly 
against the supposition that it is a chemical poison. 

Resembles some of the characters of yellow fever. — While we know very 
little of the real nature of yeUow-f^ver virus, it seems doubtful if the 
disease is ever communicated direct from the bodies of persons affected ; 
but all agree that it may be carried in vessels, or in packages of mer- 
chandise or clothing, and is doubtless taken into the system with the 
inspired air. * Here, there is no poisoning of the food, as in the cattle 
fever ; but in the amount required to produce the disease ; in its sus- 
pensioEij in the atmosphere ; in its wonderful effects in producing a fatal, 
specifl(^disease, we have the characters of other communicable fevers. 
Both yeUow fever and Southern fever stop their ravages at the approach 
of cold weather ; but with neither does the patient apparently give rise 
to a virus. The active agent seems to be transported without change 
from the section to which it is indigenous, and to be capable either of 
at once entering the system of susceptible tadividuals, or of existing 
and multiplying outside of the body. 

In the one case, the poison is transported in the confined air of vessels 
or packages ; in the other, it would seem to be carried in the vast reser- 
voirs of the digestive tract, in which it probably finds the conditions 
necessary for its growth and multiplication. Here, again, we fail to find 
any resemblance to those chemical poisons which may be isolated and 
which are capable of solution, precipitation, crystallization, &c. 

It encroaches on neio territory. — We have proved, by reference to the 
laws of IsTorth Carolina, and by the testimony of reliable men, that the 
northwestern part of South Carolina and the whole of the central and 
western belts of ISTorth Carolina were but a few years ago free from the 
malady, except as imported from year to year. We have also proved by 
the laws of the State, and the present condition of nearly the whole of 
that part of the State east of the Blue Eidge, that the great central 
beltjias become infected; that taking cattle there from further south no 
longer causes outbreaks of the disease, but that driving cattle from 
east of the Blue Eidge into any of the counties west of it does cause 
such outbreaks. 

We have even pointed out the counties of Burke, Eutherford, and 
Polk, as instances of the progress of the disease within the last twenty 

* A Treatise ou the Principles and Practice of Medicine, by Austin Flint, 1868, p. 
884. Trait6 des Maladies fipid^miqneB, Origine, fivolution, Prophylaxie, par Leon 
Colin, Paris, 1879, p. 844. 
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years, and have shown that it was introduced into Virginia sixty or 
seventy years ago from Eastern North Carolina, and that it lias remained 
there tul this time. Now such facts are not true of chemical poisons; 
they are not true of diseases caused by modifications of the food and 
water, in consequence of the character of the soil; and consequently we 
conclude from all these facts that we are dealing with a disease not pro- 
duced by such a poison, and that is not due to the character of the soil 
and vegetation. 

A living poison the prohahle cause. — To mo, at least, the conclusion 
seems unavoidable that the poison is something that lives, grows, and 
multiplies itself, and that in this respect its characters are common with 
those of all communicable epizootics. 

Dr. Stiles discovered in the blood and bile of Northern cattle affected with 
thedisease,amicrococcus which was only visible nnder a high magnifying 
power (about 1,000 diameters) ; this appeared when so magnified simply 
as miirute points or granules, which under favorable conditions increased 
in size. They were considered as minute vegetable germs, and when 
cultivated by the accompliahed Professor Hallier, of the University of 
Jena, they developed into a distinct inngus plant, of the genus Conioihe- 
cium, which he named, in honor of\ the discoverer, Goniotliecium stilesia- 
num. He says : " Perhaps you may succeed in finding out the places 
where this Goniotheeium grows in nature. At all exeats it is a parasitic 
f'mgus growing on plants., and to ho loolted for in the food of the wild htil- 
hchs," 

Now it is true that Mr. H. W. R,i\'enal, who accom]ianied Professor 
Gamgee to Texas in the spring of 1808, failed to find such a fungus 
growing on the forage plants of that State ; but the time of yeaiP was at 
least unfavorable, and no positive conclusions can be formed fi;om only 
negative results. 

The same may be said of the cultivations of the blood of Texas bul- 
locks, made by Drs. Bilhngs and Curtis, in connection with Professor 
Gamgee's investigations, and in which they did not succeed in obtaining 
any fungi except such as appeared under similar conditions from blood 
of healthy animals. This is also true of my own microscopic studies 
of the blood and bile of an animal slaughtered in the first stages of the 
disease. The difSculties of these investigations are so great and there 
have been so many failures in the past for every success, that we should 
be sufSciently warned not to lay too much stress on negative experiments 
or observations. 

The virus of anthrax or eharbon. —ThevQ is no disease to which we can 
refer, in support of our views regarding the living nature of tlio poison 
causing this fever, with such satisfaction as to malignant anthrax, 
thanks to the persistent scientific investigations of Dav'liine, Delafond, 
Koch, Pasteiii-, and Toussaint. Malignant anthrax is au enzootic, and 
although communicable by inoculation was known to develop on low. 
moist, imperfectly-drained lands ; it was not contagious to any great 
extent except by inoculation, accidental or otherwise; and, conse- 
quently, it might very reasonably be considered due to v;uiations in the 
character of the food and water, induced by the nature oi the soil. 
The points wherein it resembles the Southern fever, as well as those by 
which it difiers from this, have been akeadv pointed out. 

As long ago as 1850, MM. Eayer and Davaine, of France, discov- 
ered microscopic filiform bodies, twice the length of a blood globule, in 
the blo od of animals spontaneously affectecT or inoculated with anthrax.* 

ia7(?'^°'^i?n'''^'^* ^^^^'^""™'"'*'^ ®™ ^"' ^^'^'""•'iio Cliarbonaeuae par H. Toussaint, Paris, 
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It wa« tiie organism wliicli lias since Toceived the name of bacillus an- 
t'Jimels. Since tben, tliousanclB of observations have been made in dif- 
ferei;t countries, and although it was long ago admitted that this organ- 
ism was constantly present, and althougii it was aknost accepted as a 
ipathogiiomonic sign of this speoific afeection, nothing but the most 
convincing and ovcrwiielming proof was sufficient to overcome the de- 
termined opi>06ition to its acknowledgment as the csseH-tial and only 
•ea-uee of iiie uialndy. But this proof "has been obtained by the inves- 
*i-gatio!QS of the las':, few years ; and we can now state with the same 
certainty that the bacillus is the essential! camse of ai-ithrax that we can 
refer to the acarus as tiie essentiaLcause of the iich, mange, or scab. 

The investigations r^ecessary to determine this tact were long, tedious, 
delicate, and most difficult to accomplish ; the way ivas a new one, and 
had to be marked out by careful soundings, very much as a vessel is 
coHuucted when entering an uuknoxvn hfirijor full of iudden rocks and 
reefs. Besides this, the arguments brought against the pathogeuic action 
ef the orgauisDi were such as to make the task almost a hopeless one. 

It was ■claimed, <md at the time apparently with the greatest justice, 
that specific fevtT.s were not caused by bacteria, because the germs of 
these were uiiiverBally present in the atmosphere; because they malti- 
phed in vast uambeTS in the moiith .and dig«stiv« <.)rgaus of auimals in 
perfect healtli ; because solutions containing them might be injected i&to 
the blood even, without prrxliKjing disease. In anthrax it was further 
sho'Tu that I he blood becarue virulent before bacteria could be discov- 
ered with the microscope ; and it was claimed that these multiplied and 
grew ill the blood Of anthrax patients, simply because the peeiuiiir 
changes of the blood iiidueed by the disease made this a favorable me- 
dium for their development. Certain microsBopists went even beyond 
this, and pointed out vv-hite grauuies, similar to the white blood globules 
and iympii granules in appearance, and supposed by some to be degen- 
erated biopiasni of the bocV, which were considered to be the true iia- 
thogenic agents.* 

Gradually, however, it became apparent that there were dliforeut 
varieties of bacteria, aud fortunately, after a qaarter of a century of 
contest. Dr. Koch was able to dis'„'over i>oints which made the patao- 
genic action of thla parasite a matter of certainty.t 

He discovered that, in the blood and juices of living animals, the 
bacillus threads multiplied rapidly by lengthening and dividing, aad 
that though he inoculated them for twenty generations in mice no 
other forms were produced. lu the blood and juices of dead aiiimais, 
or other favorable nutiidve fluids, with admission of ;iir and between 
certain extremes of temperature, they grew to extraordinarily long 
threads, with the lijrmation of numerous spores. These spores, in a 
jjropcr liquid, with the conditions just mentioned, genuinate and pro- 
duce again the bacillus threads. Now the bacillus threads are eaf^ily 
destroyed; a fevf days in an unfavorable temperature, an equal tiiiis 
deprived of air, diluting the fluid contaiiiing them with a large quantity 
of water, or drying the substances containing them, was sufficient to 
destroy their life; bat their spores, on the other hand, when once 
formed, are capable of existence under the most unfavorable conditions. 

Here, then, was the clue by- which Koch was able to demonstrate the 
agency of this particular organism in causing the disease known as 
antiirax. When he preserved fresh anthrax blood without contact with 

■■"Disease Genua: Their Nature autl Origin; Beale, Londou, 1872; pp. 23ii to 2G1. 
Tho MJcroscopu in 5Iedioi-ii6 ; Beale, Lonilou, 'lSi'8; pp. 309 to 321. 
tEcitriige zar Biologic dsr Pilauiieu, B. I ; H. I, 1876; pp. 277 to 308. 
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air till the threads died, the fluid at once lost the power of conununi- 
cating the disease ; on the other hand, with the admission of air, under 
otherwise identical conditions, the organism grew, formed spores, and the 
liquid retained its Yirulence. Again, by admitting air, but by keeping 
the fluid in a temperature of 8° E. (50° F,), which prevented the 
formation of spores before the organism died, the active properties were 
again lost. So, by drying rapidly or by ddutiag with much water, the 
death of the hacilli resulted, and the activity of the liquid disappeared. 

This was of itseK good evidence, but Koch showed further that when 
the spores had once formed neither cold, nor deprivation of oxygen, nor 
drying, nor dilution with water any longer destroyed the virulence of 
anthrax fluids. This was scientific demonstration and proof positive of 
the pathogenic action of the bacillus anthracis. 

How different is this from the supposed demonstrations of other in- 
vestigators in regard to this and similar organisms. For iustance, one 
man filters the bacilli from a virulent fluid, and as it no longer retains its 
activity he asks us to accept it as a demonstration that the bacilli are 
the cause of that contagious disease. Another inoculates a few drops 
of a nutritious fluid with a virulent liquid and sees a form of bacteria 
multiply in it ; he inoculates again and again into fresh fluid, new gen- 
erations of bacteria being constantly produced, and when he has ascer- 
tained the virulence of a tenth or a twentieth generation he triumphantly 
poiatsto this as a demonstration that the bacterium which he ha.s seen 
develop in each must be the virulent principle — the cause of the par- 
ticular disease. 

If scientific demonstrations could be made with this facility, we should 
not' have been a quarter of a century discovering the connection between 
the badllus anthracis and malignant anthrax, nor would it now require 
much time to investigate either swine plague or Southern fever. But, 
unfortunately, these are not demonstrations; they are entirely unreUable 
and worthless towards proviag that a particular organism is the source 
of the activity of the liquid ; for, in the first case, our experimenter has 
forgotten that when he filters out the bacillus he at the same time re- 
moves every other organism, including the granules of bioplasm, from 
whatever source derived. He shows that the active agent is a soUd and 
not a liquid; that it is something that has size and form, but he goes no 
further; and this was demonstrated years ago by Chauveau, and siace 
by Klebs, Pasteur, and others. So, in the second case, when an inocu- 
lation for a cultivation experiment is made with a particle of virulent 
matter, we have no guarantee that other particles, besides a particular 
bacterium, are not transferred at the same time ; that these are not seen 
is no proof that they do not exist, since the highest powers of the micro- 
scope stiU show particles which appear as points, and which are less 
than the TinhTrs of an inch in diameter, and other particles so clear and 
structureless that they are scarcely 'sasible — and who can say what is 
beyond our vision? 

But even Koch's demonstrations were not sufficient for all the doubters, 
and Pasteur, who has gained a world-wide reputation for his brilliant 
investigations, took up this subject. 

The first objection was that when the blood of an inoculated animal 
first becomes virulent there are ut* bacteria visible under the microscope. 
This Pasteur said was owing to the difficulty of finding one or two bac- 
teria in such a large surface as is made by a droj) of blood under the 
higher power lenses. For iustance, a drop of blood pressed flat between 
the object glass and thin cover presents a surface of one-half inch in 
diameter ; this magnified only five hundred diameters gives a siuface 
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with a diameter of 20 feet. And this is sufheient to fiJl the field of vision 
nearly eighteen hundred times. But Pasteur was not the man to stop 
at an explanation ; he proved the presence of bacteria by planting a drop 
of this blood in a suitable liquid, in which, if present, they would develop 
in such numbers as to be easily recognized. In this way he demonstrated 
that as soon as the blood became virulent it contained bacteria or their 
germs. This seemed to be a fitting climax to a long series of investiga- 
tions ; but new difficulties were to arise. 

The distinguished investigator, M. Paul Bert, read a paper before the 
Aeademie cles Sciences in which he showed that compressed oxygen, which 
was supposed to kill all living things, did not destroy the anthrax virus, 
and that blood treated with it would still form an alcoholic extract capa- 
ble of producing anthrax. Now alcohol, as well as compressed oxygen, 
had been supposed to be fatal to all life ; it was a standard disinfectantfor 
destroying bacteria or their germs in apparatus used for cultivation ex- 
periments. If, then, the virus survived the action of both compressed 
oxygen and solution in alcohol, reasoned M. Bert, it was because it was 
not a living organism, but a chemical agent allied, perhaps, to diastase.* 

But once more the genius of Pasteur was equal to the occasion, and 
he demonstrated, to the satisfaction of M. Bert, that although the bacilU 
were destroyed by the agents used, their germs were not, and that these 
were even capable of resisting absolute alcohol. He subjected M. Bert's 
alcoholic extract to microscopic examination and proved the presence of 
large numbers of these spores. M. Bert afterwards found that these 
spores, preserved for five months in ordinary alcohol, not only retained 
their vitality, but were as active as at first.t 

Finally, Pasteur showed that fowls, owing to their high temperature, 
were not susceptible to anthrax, and would not contract it if inoculated, 
but by placing the lower third of their bodies in cold water their tem- 
perature was reduced to a point favorable to the development of the ba- 
cilli ; and, if inoculated under such circumstances, they contracted the 
disease and died; but if, after the disease made its appearance, the fowl 
was removed from the bath and the temperature allowed to rise the mal- 
ady was cured. 

The smoke of this thirty years' contest is just clearing from the field, 
and one of the most important victories is won in the name of modern 
science. For years the obstacles seemed insurmountable, but they have 
at last disappeared, and medical science takes a most important stride in 
advance. 

Other late discoveries. — The good results of these investigations and 
discoveries are not confined to a single disease, but are felt in our whole 
theory of epizootic and enzootic maladies ; long before these investiga- 
tions were completed, Pasteur bad shown that the pihrine and flacherie 
of silk worms were not due to miasma, but to microscopic organisms ; 
Obermeyer and Heydenreich had shown the presence of a spirillum in 
all cases of relapsing fever ; and, within the last year or two, Toussaint 
has found an organism in the disease known as cholera of fowls ; Pas- 
teur has found another in septicajmia ; and Klein has discovered the ba- 
cillus of swine plague. 

Hallier goes beyond most other specialists and claims that the micro- 
cocci and bacteria are formed from the elementary granules of fungus 
spores, and beJieves these, with proper culture, will reproduce their pa- 
rent forms and may be thus identified. Having demonstrated, as he 
thought, the fungi which thus produced a number of contagious dis- 

* Recueil de Medecine VSt^riuaire, 1877, p. 695. 
tLoo. cit., p. 919. 



134 CONTAfllOFS DISEASES OF DOMESTICATED ANIMALS.. 

eases as long ago as 1868, and fimding his \iew& were not generally ac- 
cepted, he has gone back to the study of the diseases of plants and the 
lower forms of animal life. He now claiin.i to have dera' nstrated that 
the potato-rot is not due to the mycelium of the peronospofa mfestans,. 
as hag been supposed, but to the formation, within the cells of this, 
fungus, of micrococci and bacteria which then become fi'ee and a;e the 
dfestru^.tive a,)?ents. He also shows that the' disease called gattine cf the 
cabbage worm (poniia brassicce) is caused in the same way.* 

PiiBteur has also shown, within the last fevr months, that when the 
bodies of ai.l^hrax animals are ImTied the bacilli multiply in the earth 
and form spores which, notwithstanding extremes of moisture and 
drought, remain active a year afterwards.! He and Toussaint have fur- 
ther shown that the so-called spontaneous cases of anthrax are utmost 
invariably caused by the germs being taken in by way of the mouth. | 
so that now '?e begin to understand some important points in the causa- 
tion and manner of preventing this fatal malady. 

Tlie bea/ring of these discoveries on Southern fever. — The present tendency 
of science is, then, to consider these diseases to be due to parasitic or- 
ganisms of a vegetable nature; and Pasteur, who has done so much 
work in this field, is lut giving espression to the most advanced scien- 
tific thought when he says that the contap ious and communicable fevers 
so destructive to both man and animals may, by the use of proper means, 
be swept out of existence. 

We accept this statement as a. probable fact, in respect to most of 
these diseases, because we see no reat m for believing the other theoiy 
which regards contagion as degenerated bioplasm of the animal body; 
and claims that, if all fontaaio'js diseases were exterminated', they would 
soon reapjjear by a new formation of the virus. I have found the bio- 
plasts of Beale in swine plague side by side with the micrococci; but I 
have also found them in inflammations, no matter how produced ; indeed, 
their presence- in simple inflammations is admitted oy the author of the 
theory. 

If there were any truth in the theory of the spontaneous evolution of 
these diseases, why is it that wo have no rinderpest, sheep-pox, or venereal 
diseane of solipeds in the United States'? Why is it that contagious 
pieuro-pneiimonia and epizootic aptha have never appeared in this 
country except as introduced'? For me the answer is pluiu. : the organ- 
isms which cause these diseases have never been introduced and scat- 
tered over the country, and we will be free from suc'i di.-^.e;ises till these 
are so into'oducsd or so scattered ; and it seems equally plain that if 
such organisms are once completely destroyed the diseases which they 
cause will no more reappeair tiian do the extinct races of animals whicli 
inhabited this world in prehistoric times. 

I ha^e shown that no theory but that of a living organism explains 
tl:? phenomena of Southern fever ; and I see no reason to doubt that 
111 rare investigations will not only discover this, but will demonstrate its 
a'j'i'.'u as clearly as the connection of the badlhis anihracv! has been 
demon.'trp.ted with malignant anthrax. According to Hallier, it is a 
fuKgus growing on i)iants, and, ftom the period at v/hich the disease 
u.-'.aally appears, it would seem that such plants do not reach a proper 
stage of growth to be suitable for its full development before the lir.st of 

J.Air- . 

"Die Paraeiten der lufeotionskranklieiteu bi'.i Mciitcheti, Thieron, und Plia.iizeji. 
Buoli I, Die Plastiden der niedcro'j Pilauzen, ilive selbstiindigo Xiiitwiukeluug, kii' H'-'i- 
dxingfu in die Gewobo, nud ilu'e verheen-uile Wirkniig. Lmpzlg, 1878. 

tRecucil do .itgdci-iiic Y6t6rinaire, 18';9, pp. TO^ti, iOJ7. 

t Keclioroiaes ExpiSriaiejitalea sur la Maladie Cliarboniioiiso, 1879, pii. Ill to 12". 
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IIEANS OF OOlHEATINa THE DISEASE. 

Medical treatment. — In most cases, wo must admit that medical treat- 
ment has been anything but flattering to the resources of our profession ; 
but this experience has been simply that of the medical profession dur- 
ing its whole history in treating this class of affections ; consequently, 
we were not to expect success at the first trial. Professor Gamgee says : 
" Page after page might be filled with notes on the administration of 
nitrate and chlorate of potash, iodide of potassium, quinine, salts of iron, 
sesquicarbonate of ammonia, epsom or glauber salts, sulphur, giuger, 
calomel, soap and oil, &c. ISTone of these agents have affected the steady 
progress and fa.tality of the disease." And he concludes that the groat 
majority of epizootic and enzootic maladies never can and never will be 
arrested by the medical treatment of the sick ; and that this fever may 
be classed among the incurable maladies, inasmuch as we know of no 
antidote to the mysterious poison inducing it. 

For our part, we are not disposed to take quite such a gloomy view of 
the resources of therapeutics, and we are in hopes that a series of care- 
ful investigations vv^ill yet show that there are agents which may be 
relied npon to the same extent in the contagious fevers as in other 
afifections. Since some animals without such medication prove ixnfavor- 
able to the development of the virus, it is evident that but a slight 
assistance is needed for the others to resist it, if this assistance ia only 
in the proper direction. 

By a long series of laboratory experiments, Davaine found that iodine 
destroyed anthrax virus when diluted with twelve thousand parts of 
water, and this agent has since been used with considerable siiocess in 
the treatment of the disease. 

The Kew York commissioners treated five cattle successfully which 
were affected with Southern fever, with carbolic acid. A mixture was 
made of twelve ounces of carbolic acid crystals, four ounces glycerine, 
and twelve ounces of bicarbonate of soda ; one ounce of this was then 
dissolved in three or four gallons of water, and the animals given no 
other drink. This was readily drank by the steers. The surface of the 
ground was liberally sprinkled with heavy oil of coal-tar mixed with 
sawdust. The next day the animals were evidently improving, and the 
second day after they were put on treatment they were convalescent 
(Eeport, p. 60). Under this treatment it was claimed the fungus spores 
rapidly and completely.diwappeared from the blood. 

Whether the early recovery of these animals was due to the carbolic 
acid or not can only be conjectured till more experiments have been 
made; but considering the large proportion of animals that died from 
this aifection, the recovery of every one of a lot of five must be looked 
upon either as a very singular coincidence or as the result of a very 
efficacious remedy. 

Carbolic acid was also considered by the English commission which 
investigated the cattle plague to have a remarkable influence in pre- 
venting that malady ; but m other contagious fevers it has signally 
failed. The truth seems to be that an agent which has a remarkable 
efiect on one virus may be almost harmless to another ; and, hence, there 
is a necessity to test the whole list of these agents with each virus, in 
order to discover tlie most useful remedies in that particular affection. 

Col. D. D. Fiquet, of Texas, who holds the obviously erroneous theory 
that the malady is due io digestive derangement, is reported to treat it 
\"cry successfully as follows : One tablespoonful of powdered charcoal 
and one teaspoonf iii of powdered ginger is given as soon as sickness is 
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discovered ; in one hour he gives cue quart of marsh-mallow infusion 
and one quart of camomile tea. If not relieved in eight or ten hours, 
this is repeated ; as the appetite returns, he gives plenty of green food. 
Mnety-five per cent, of the cases thus treated are said to recover.* 

It is evident to any one of experience that the cases giving such favor- 
able results have been very mild ones, for this is simply palliative treat- 
ment — not curative ; it seeks to relieve an effect of the disease, but can- 
not modify the disease itself. The fact that the attacks under some 
circumstances are so mild gives hope that a combination of carboUc 
acid, or, perhaps, some more active agent, with stimulants and pallia- 
tives, varied to suit the particular case, may prove very useful. 

Disinfectants. — The New York commissioners were very enthusiastic 
over the favorable results obtained with carbolic acid. They had the 
yards, to be disinfected, sprinkled with heavy oil of coal tar, which con- 
tained about 10 per cent, of carbolic acid ; they recommended its use in 
stables and they administered the pure acid to sick animals. Still it 
was not tried on a suflicient scale nor in such cases as to allow an opin- 
ion of its effects. At that time this agent was supposed to have won- 
derful virtues in destroying the different varieties of virus. The Eng- 
lish cattle plague commission supposed they had demonstrated that it 
was remarkably efftcacious in rinderpest. 

Thus, air from a shed containing sick animals was filtered through 
cotton wool ; one piece of this wool was exposed to carbolic acid vapor 
for half an hour. The disinfected wool was placed, by an incision, 
tinder the skin of a healthy calf; another calf was inoculated in the 
same manner with a piece of the wool that had not been disinfected. 
The one inoculated with the disinfected wool remained perfectly weU; 
the other took the cattle-plague and died in a few days. 

A healthy animal was put in a shed with a sick one, and was given 
an ounce of carbolic acid a day ; the floors were sprinkled daily with 
the acid, and the shed whitewashed once a fortnight with a mixture con- 
taining the same agent. The shed was so small that the animals touched 
each other at times. The sick animal died in six days and was replaced 
by another. It was a month before the healthy animal showed signs of 
sickness, and then only ia a mild form, recovering in a few days. The 
ordinary period of incubation being nine days, was extended to three 
times this length, and the disease was deprived of its malignant char- 
acter. 

On one farm where the disease existed the cattle were divided into 
two lots, forty-five in disinfected houses, twenty eight in undisinfected 
open sheds. The disease was communicated to each lot by inoculation. 
Only those actually inoculated of the disinfected animals sickened, while 
the entire lot not protected in this way were quickly destroyed. After 
a few weeks the remainder of the forty-five disinfected animals were 
turned out to grass and all died within a few days, t 

Since then carbolic acid has lost much of its reputation. Petten- 
kofer has shown that carbolic acid simply arrests development of certain 
germs, but does not destroy their vitality,! which seem.s to be confirmed 
by the experiment just quoted. Dr. John Dougall exposed vaccine 
lymph for thirty-six hours under a bell-glass to air saturated with the 

* National Live-Stoot Journal, 1878, p. 541. 

t Beale : Disease Germs, pp. 276 to 279. 

} H. Letheby, M. D. ; M. A. Prof, of Chemistry in the College of Loudon Hospital ; 
Medical Officer of Healtli ; Public Analyst for the city of London ; President of the 
Society of Medical Officers of Health. Paper read at meeting of Society of Medical 
Officers of Health, October 18, 1873. 
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vapors of carbolic acid without destroying its activity; and in one case 
lie mixed lymph with a 2 per cent, solution of this disinfectant, and 
when inoculated ten days later it still retained its \-itaUtv. (Quoted 
Iroiu Lanretm Veterinarian, 1873, p. 837.) 

Davaine, in his numerous experiments on anthrax virus, found that 
this was destroyed by solutions of disinfectants of the following strength : 
ammonia, 1.150 ; carbolic acid, 1.150 ; ordinary vinegar, 1.150 ; caustic 
potash, 1.500; permanganate of potash, 1.1250; sulphuric rscid, 1.5000; 
solution of iodine (compound), 1.12000 * Here carbolic acid certainly 
showed no special activity, being no more useful than common vinegar. 

Other experiments have shown that some bacteria are apparently 
destroyed instantly by a one-half per cent, solution of carbolic acid, 
while others are Lively after being in such a solution for twenty-fom? 
h.ours.t 

From these facts we cannot hesitate in our conclusion that a disin- 
fectant cannot be considered efficacious in any disease until its effect 
has been carefully tested with that particular virus. An agent that is 
very destructive to certain germs scarcely affects others in the least. 
Hence the necessity of isolating and studying the germs of each conta- 
gious disease from different standpoints if we would hope to control 
these plagues. Strange as it may appear, notwithstanding the great 
number of human lives and large amount of property swept away annu- 
ally by these diseases, there never has been a systematic and complete 
trial of all the different agents likely to prove useful in the case of a 
single one of the contagious fevers. There is here a vast field for work 
that promises the most important results. 

Acclimation. — ^A writer in the National Live-Stock Journal (1879, p. 16) 
claims that thoroughbreds may be imported into Texas with a loss of not 
exceeding ten per cent. ; and that of one hundred and four thus imported 
in the preceding fourteen months, but three had died. Although aU 
danger could not be considered over, the results were so favorable and 
the recommendations so judicious that I condense them, the more so 
since 1 know they correspond with the precautions taken by successful 
stock-raisers in other jjarts of the South. 

The animals must be of sound parentage; under eight months old; they 
should have been dropped early in spring ; must be of strong, robust 
frames, and may be shipped in November or December. They should 
be well fed to date of shipment on milk, bran, oats, &c., and should 
be turned on good grass pasture, at least of nights ; they should be made 
comfortable on the trip, and recei^^e the same kind of food after their 
arrival as before starting. When the railroad journey is completed 
they should have a week's rest in dry lots, and then, if driven any dis- 
tance, it should be by slow and easy traveling. If troubled either with 
purging or costiveness, these should be corrected by simple remedies. 
Should have free access to running water, and to an oat or barley patch 
sowed in the fall for their benefit. They should be suitably protected 
from the weather, and receive the charcoal and ginger treatment of 
Colonel Fiquet as soon as symptoms of disease are noticed. If Decem- 
ber or January are safely passed, one can feel safe till the heat of June. 
Avoid exposing them to either rain or sun. In a word, they must have 
generous feed, comfortable quarters, and kind treatment. 

I would suggest as modifications of these rules, (1) that cisterns be 
constructed where practicable, adapted to keeping the water pure, and 
that the imported animals obtain their drink from these alone ; (2) that 

* Eeoueil de M(Sdecine V(5ti5rinoir6, 1874, p. 565. 

tBUlino-s and Curtis iu Export on Diseases of Cattle in United States, p. 1G9. 
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the oat or barley patclies for green food be sowed on' land to which 
no cattle have had access for several years ; (3) that the hay, if any, 
which they are fed, be gathered from land from which cattle have been 
excluded for au equal peried ; (4) that for the first two years they be 
pastured on land from which natives have been excluded an equal 
time ; (5) that in case of sickness, carbolic acid be tried in one or two 
drachui doses, two or three times a day, in connection with the other 
rrmedies proposed. The first four suggestions are intended to prevent 
animals from taking the germs of the disease into their systems during 
the first two years after importation. 

Prevention. — The preventive measures necessarily include every means 
of transportation of the to disease to uninfected districts, of stopping its 
encroachment on adjoining healthy sections, and even of combating it 
in the districts which have been already overrun by it. The measures 
which are to be recommeuded in each of these cases vary, because of 
the peculiar phenomena which we have already diseussed at length. 

Preventive measures at a distance from infects districts. — Cattle from 
the infected parts of the South must not be allowed to come north 
during the spring or summer months. If, as has beei; the custom in 
the West, they are taken to those localities beyond the infected district 
where there is little danger of their coming in contact with native cattle, 
either on the route or after their arrival, it is advipable to allow such 
driving even in summer, providing they are prevented from leaving 
such new locality till the following winter or later ; since experience has 
shown that after a five or six months' sojourn iu a healthy district these 
cattle are no longer able to communicate the disease. At present there 
is no reason for preventing Southern cattle going north by rail in 
winter, since, as far as I have been able to learn, there are no instances 
of the disease having been carried north of the thirty-ninth parallel 
of north latitude at this season. But the traific cannot be safely 
extended as late as the last frosts of spring, if these cattle are to be 
herded on grounds om which natives are to be i)astured or allowed to 
run during the succeeding summer; because, as I have shown by an 
outbreak in Buncombe County, North Carclina, the germs may be depos- 
ited on the ground early in spring, and v.'ill survive, frosts, rains, and 
drought, and cause the appearance of the disease the following July or 
August. The Southern fever may, then, be easilj- prevented from caus- 
ing aiiy losses in the greater part of the Northern or Western States. 

Prevention near the border line of the infected district. — We have here a 
much more difficult problem, one that may not be solved with entire satis- 
faction until more is known in regard to the esseatial cause of the affec- 
tion. There is one rule, however, which f.hould be enforced to the letter, 
and to which no exceptions whatever should be allowed, viz., a line 
should bo drawn around the permanently infected district, and no 
cattle, under any circumstances, allowed to be driven from within that 
district across the line at a/ay season of the year. 

If railroads are safely fenced, so as to prevent cattle fi'om grazing 
along the trade, then cattle might be transported by rail or by boat. 
The great danger from this disease, under present circumstances, is its 
character of gradiinlly and slowly, but surely, extending itself over 
hitherto healtiiy districts, from which, when once infected, there seems 
no possibility, with our present knowledge, of ever removing it. It is a 
matter of such great importance to absolutely prevent this gradual 
extension of tln3 iutecttd district, that 1 fear I am unable to use lan- 
guage that will convey an adequate idea of the real danger and vast 
amount of daiiiage that is being caused, and '^'hich must increase faom 
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year to vear as the great stock -raising districta of the country are en- 
croached upon. Tlie danger principally arises from, (1) herds of cattle 
driven across the above line to Northern markets: (2) those driven to 
be slaughtered but a short distance beyond the infected district ; (3) 
those driven but a short distance beyond, to be grazed a certain time 
before going to market ; (4} milch cows and breeding animals bought by 
farmers, usually in small numbers, but no less dangerous ; (5) oxen driven 
backward and forward by teamsters, farmers, and others. By these 
means the roads for a certain distance beyond the infected districts are 
kept loaded with the germs of the disease ; many pastures, fenced and 
unfenced, are likewise infected; and as the difference in the chmatic 
conditions of localities but a few miles distant is so slight, the organism 
causing the disease, whatever its natural history may be, gradually 
inures itself, by a kind of natural selection, to the slight change in con- 
ditions of life, and thus it is able to slowly extend its habitat towards 
the colder parts of the country. Nor is there anything wonderful in an 
organism thus becoming able to withstand greater extremes of temper- 
ature by such a gradual change ; for do we not have varieties of wheat 
and o;its which are unable to withstand the cold of v.inter and other 
vaj-ieties which do this perfectly 'J And is not the diiierence due to 
gradually changing the conditions of life to which these were exposed, 
and by a survival of those plants capable of enduring the most ? In- 
deed, summer wheat or oats may be changed even now, by careful selec- 
tion, into the winter varieties. 

The researches of the last few years have made it probable that the 
cause of this class of diseases is a parasite of a vegetable nature, and, 
consequently, it is not surprising that such parasites, like other members 
of the vegetable kingdom, may by natural selection, muler suitable con- 
ditions, become able to withstand a climate that at first proves destruc- 
tive to tliem. And no demonstration is needed that the most favorable 
conditioud for such natural selection at present exist along the whole 
border line of the infected district. 

It is true both North Carolina and Virginia have laws intended to 
prevent the extension of this disease, but they were enacted in ignorance 
of the most important phenomena connected with it, and the many 
exceptions allowed make these laws almost useless. For instance, there 
is no attemy^t to prevent oxen from being driven backward and forward 
across the line. Even fat cattle are allowed to be driven to Danville, 
Norfolk, and Portsmouth for slaughter ; and the ordinary traffic between 
farmers along the line is scarcely interfered with. The extension of the 
disease will probably never be checked without a national law, operat- 
ing uniformly along the whole line of this district, and strictly enforced. 
"Exterminating the diseuse within the infected district. — With tlie knowl- 
edge we now i^ossess it is impossible to make any recommendations 
looking to the annihilation of this fever in those districts which are at 
present overrun by it. 

If we accept much that is now believed concerning it, its extinction 
would be almost a hopeless task ; but, as is always the case with other 
diseases of this class, much of the mystery concerning it may turn out 
to be entirely imaginary. With so many cattle ranning at large, it 
would not be surprising to find almost any contagious disease distrib- 
uted to the same extent. In a cou.ntry so thoroughly infected as the 
Southern Stsitt-v., not only the roads but water-courses are probably in- 
fected; even tbefood grown on such lands is probably contamhiated, or 
the attendants might ciiji-ry the contagion to where imported cattle were 
Htabkd; so that its spontaneous origin (origin de novo), even in the 
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Soutli,.is not to be accepted imtil more is kuown concerniDg it; nor 
would it be wise to decide, in advance of investigation, that it can never 
be exterminated. 

The success that has attended the late investigations of anthrax and 
some other diseases in Europe, which enables us to isolate and study 
the organisms that are the essential cause of these diseases, leads us to 
anticipate that the observations of Dr. Stiles and Professor HalUer on 
our Southern fever may be confirmed, or, at least, that the exciting cause 
may be discovered. With a firm faith in the ability of modern science 
to conquer, by persistent and systematic investigation, every difficulty 
connected with the control of communicable diseases, I believe in the 
possibility of freeing our land completely from this scourge. 

INVESTIGATIONS NEEDED. 

The suspension of the disease during the late fall and wiater months 
has prevented direct investigation of the germs causing the malady, 
but a study of the bacterium of swine plague is being carried on, and 
it is hoped that the experience thus gained, together with a famiUarity 
with other organisms likely to be encountered in this part of the country, 
will be of great assistance when the summer outbreaks again occur. 

One great difficulty has been that we have had no trained specialists 
for carrying on such work; indeed, taking the world over, we may count 
such specialists on our finger ends. It is not the work of a week or a 
month to make such important discoveries as have lately been given to 
the world by Chauveau, Cohn, Davaine, HaUier, Klein, Koch, Pasteur, 
and Toussaint. These men are all specialists and have devoted years to 
the work ; and while the facts they have discovered are not numerous, 
the effects of their work on medical science and on the weU-beiag of 
humanity may be far greater than can at present be estimated. 

Until the appropriations of 1878, there had been few inducements for 
men to prepare themselves by special training for such delicate investi- 
gations as ara needed in an attempt to reach the ultimate facts concern- 
ing the communicable diseases; and for a man in general veterinary or 
medical practice to at once take up such investigations and carry them 
on successfully, when these noted specialists were so long baiSed by less 
difftcult problems, is very much like the ordinary farmer analysing his 
own fertilizers and calculating to a fraction of a per cent, the valuable 
ingredients. 

The deUcacy and difficulty of this class of investigations cannot be 
overestimated if substantial and reliable results are to follow. Not 
only must we seek to become acquainted with the character of a con- 
siderable number of different organisms so small that in some cases 
fifty thousand placed side by side would not cover the space of an inch, 
but in cultivating them the germs of other forms, icith which the air is 
loaded, must be excluded; not an easy task, when we consider that 
distilled water, even in a well-closed bottle, swarms with life within a 
few hours after it has been thoroughly boiled ; and that some germs 
reals L a boiling temperature from thirty to sixty minutes, and the action 
of ordinary or absolute alcohol for an indclinite time. 

The difficulty in deciding if a given organism is the cause or only the 
result c'' a disease is not to be overlooked; it can be appreciated when 
we consider that it was a quarter of a centur^' after the discovery of the 
bacillus anihracis before positive proof could "be obtained that it was the 
cause of malignant anthrax. Then, in searching for the habits and 
vulnerable points of these organisms, we must feel oui" way in the dark, 
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and can only be certain of a point after it has been confirmed many 
times; and in determining the effect of the considerable nnmber of 
agents destructive to the lower forms of life, we must test their eftect in 
solutions of different strength; and here we are often impeded in our 
work by our animals becoming infected by means of the attendants, and 
by our cultivating apparatus being invaded by other organisms, destroy- 
ing the work o'f whole days or weeks. jSTew forms of apparatus and new 
methods of cultivation must be invented, and .'verything must be done 
near the section where the disease exists, and at a distance from the 
source of supplies, so that the delays, the difficulties, the discourage- 
ments to the worker can scarcely be axipreciut^d except by those who 
have had the experience. 

_ Although it is only through the most clelicite and difficult investiga- 
tions yet undertaken by science that we can hope to obtain such infor- 
mation as is necessary to completely check the progress of this disease 
and to destroy it where it already exists, I cannot believe that the 
American people are to be discouraged from continuing such an impor- 
tant research; for is a vast nation to be frustrated by such obstacles, and 
to be subject to such losses, when there is good reason to beheve that 
a persistent investigation may soon reveal wherein lies the power of the 
hidden foe, and indicate the means by which it can be destroyed ? 

I would mention the following as points to be decided at the first 
opportunity, and as a guide to future investigations : 

1. Can the disease be inoculated by any fluids or excretions of either 
healthy Southern cattle or of susceptible animals which have contracted 
the fever of them ? (I have made some inoculations with blood and 
bile from diseased animals so far without result.) 

2. Is there any peculiar organism in the tissues, fluids, or contents 
of digestive organs of diseased animals, or of apparently healthy South- 
ern cattle ? 

3. If such organism exists, is it the essential cause of the disease? 

4. If the virus can be isolated, what are the effects upon it of the 
various iigents supposed to be effective in destroying the lower forms 
of life? 

5. Are such agents useful when administered to sick animals'? 

6. Determine, if possible, the conditions of life necessary to the exist 
ence of the pathogenic germ, its liabitat outside of the body, the 
changes which it undergoes, and the manner in which it enters the 

syste; a. 

7. Study more completely the changes produced in the tissues and 
fluids of tiie body by the disease. 

8. Trace the boundary line of the infected district throughout its 
whole extent. 

9. Dcteruiine if lands in the infected district can be freed from the 

disease. 

Eespectfully submitted. 

D. E. SALMON, D. V. 31. 
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THE SOUTHEEjST CATTLE " DISTEMPEE." 

Mr. James T. Pliillips, Clarksville, Habersham County, Georgia, 
writes as follows coocerninjj the ravages of the disease known in the 
south as " cattle distemper." The disease referred to is splenic or Texas 
fever of cattle, and is treated of at length in this report by Dr. Salmon, 
of North C;iroliDa. 3Ir. Phillips says: 

Tlie uuly disease, or the disease, acucig cattle, iu this and :ill tlio Kountaiu comities 
on either side of the Bliio Eidjjo, from jLlabama into Virgiuia, ia '■' distemper." This 
term means iinything or nothing. The disease is iiot maiarial ; it is not cont.igions 
throngh The air, as a hoard or rail fence quarantines a^jniDnt it. Soqnec, a small 
river 50 feet wide, insures freedon) from it on the opjiof-ite side. But one diseased 
animal ranging in the neighborhood will iniij<-t hiindreds of animals, 90 iier cent, of 
which Trill die. Dmiug th« past season twenty-two milch cows died within a s^paoo 
of one mile sqnare in Fair Play district — S' mountain district noted for fat beef, 
golden butter, and juicy mutton, and vrhero the Indian custom of burning the woods 
in. chestuut time (Indian suunncr) is kept up. 

The disease is usually lirst noticed by the animal seeking seclusion in a hvaucli or 
ditch, where it stands with head lowered, ears drooping, iind tail often a little Tip 
from its rest. It dislikers sunshine or heat ; the heal of the body is j^roatly increased 
and ihe pulse is high. Sometimes, when not standing' in the water, {he feet and the 
legs, as high up as the hook, are cold. I have never found the brain affected by infil- 
tration, thickening of the membrano, or softening. In two cases, last summer, I 
found the lungs heputized. The omassum (manifold) was h.jvd and imi'tacted with 
dry food. Every drop of juice of the grass or food seemed to i>e absorbed. In every 
case examined t found the, kidneys more or less diseased. I have never found the 
small intestines diseased. 

The diseased cow usually dies within forty-eight hours aAer the first symptom?; are 
observed, !e,:t sometimes the animal may linger for two v.'eeks. Should the cow 
recover, she is never herself again. The remedies iised have be<!n innumerable — all 
the mineral imd vegetal)le purgatives — and time and again a remedy boasted of as the 
cure fails in the iioKfc case. In ray opinio!!, a certain iireveutis^o ir; "sailing" and 
complete isolation from range stock. Our small farmers, howeve)-, casinot or will not 
adopt this plan, but de]i!;nd upon the " range." A romody for this v.-ould be found in 
the "no fence law." This being impossible now, Ccagress rhould enable the Com- 
missioner of Aj.f riciilture to send a competent veterinarian next summer to the district 
where the disease is most prevalent, Which I think will lie Batesville, in this county. 
Here he can study flie disease, and give us a remedy, if there be one. In the absence 
of proper instriunonts, onx post-mortem examinations do not amount to nnich. 



CONTAGIOUS PLEUEO- PNEUMONIA OR LUNG- 
PLAGUE OF CATTLE. 



Prof. James Law, V. S., of Cornell University. New York, has issued 
a valuable -work of about one Imndred pages, entitled "The lung-plague 
of cattle — contagious pleuro-pneumouia." This work is all the more val- 
uable from the recent experience of Dr. Law in the treatment of this 
disease, for it -n-ill be remembered by many of the readers of this brief 
review that ho was last spring appointed by the governor of li&w York 
to act as chief of a commission of veterinarians to assist the State author- 
ities in devising and carrying out sucli measures as it was hoped would 
result in the complete suppression of this deadly malady among the cat- 
tle of that State. He states many facts connected v.ith the history of 
the disease in this country not hercrtofore generally kno^vn, and also cor- 
rects some errors and misapprehensions touching the disease itself which 
English veterinarians have fallen into. He says that the name of the 
disease {pleuro-pneiimonia) has been largely misapprehended by the 
medical mind, and that there is no proof that the malady, like other 
imfiammations of the organs Avithin the chest, is caused by exposure, 
inclement weather, changes of climate or season, imperfect ventilation, 
&c. _ Other names have been, at different times, employed: for instance, 
Peripneumonia, Perijmetimoyna jiecoruiyi enzootica or epizooUea, Peripneu- 
monia exudativa enzootica or contagiosa, Peripneumonia pecorum epizootica 
typhosa, Plenro-pneumonia interlobularis exudativa, Pneumonia catarrhalis 
gastrica astheni-ca, Pleuritis rJieumatica-exudativa. But Dr. Law regards 
all of these terms as objectionable, and says if the term contagious (con- 
tagiosa) be added to any of these definitions it only removes the difii- 
culty a short step, "for the physician stUl concludes that the affection 
is duo to local or general causes, and that if it arises in one animal under 
such circumstances it may in one million, subject to the same conditions; 
that its general prevalence, at any time or place, may be altogether due 
to the environment, and that the doctrine of contagion is either founded 
on insufficient data or true only in a restricted sense and entirely sub- 
sidiary to the generally acting causes. But the malady, as known to 
veterinarians of to-day, is always and only the result of contagion or 
infection." Therefore, a name better adapted to set forth the character 
of the disease without the risk of misleading should be chosen, and for 
this reason Dr. Law has adopted that of contagious lung-plague of cattle, 
the new couuterjjart of the Lv.ngenseucJie, by which it has long been 
kuo'vi n in Germany. He regards the old term, pulmonary murrain, as 
equally good. The German Lungcnseuclie is especially apposite, the real 
meaning being hmg contagion, which oonve.ys the idea of transmission 
by contagion oidy. He therefor© gives, as a definition of the malady, a 
specific contagious disease lieculiur to cattle, and manifested by a long 
period of incubation (ten days to three mouths) by a slow, insidious 
onset, by a low type of fever, and by the occurrence of iiifiammation iu 
the air passages, lungs, and their coverings, with t;!] extensive exuda- 
tion into lungs and pleurte. 
After reciting tlie history of the malady iu the Old Yv^orld, iu which 
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the statement is made that Great Britain alone has lost not less than 
$10,000,000 per annum by the ravages of the disease since the year 1842, 
the following brief history of its invasion and continous esistence in this 
Country is given: 

Into Brooklyn, Long Island (New York), it was introduced in 1843 in tlie system of 
a ship cow, puroliased by Peter Dunn from tlie captain of an Englisi Yessel. From 
Dunn's herd it spread to others adjacent and speedily infected the whole west end of 
the island, as wiU be noticed later at greater length. 

Into Massachusetts the plague was introduced on the 23d of July, 1859, in the bodies 
of four Dutch cows, imported by Winthrop W. Chenery, of Belmont, near Boston. 
These cows were procured from Parmerend and the Beemster, and wore kept in stables 
for several days at the port of Rotterdam, an infected city, before being put on board 
the vessel. They wore shipped April 6, passed forty-seven days at sea, and were iU 
during the last twenty days, one of the number having been unable to stand. Oa 
landing, two were able to walk to the farm, while the other two had to be carried in 
wagons. The worst cow was killed May 31, and the second died June 2 ; the third 
did well till Juno 20, when she was severely attacked and died in ten days ; the fourth 
recovered. On August 20 another cow, imported in 1852, sickened and died in a few 
days, and others followed in rapid succession. In the first week of September, Mr. 
Chenery isolated his herd, and declined all offers to purchase, being now convinced 
that he was dealing with the bovine lung-plague of Europe. 

Unfortunately, on June 23, he had sold three calves to Curtis Stoddard, of North 
Brookfleld, Worcester County, one of which waa noticed to be sick on the way to 
Curtis' farm. Several days later Leonard Stoddard (father of Curtis) took this calf to 
his farm to cure it, and kept it in his barn with forty cattle for four day.s, when he 
returned it to his son. It died August 20. Curtis Stoddard lost no more until No- 
yeraher 1, when he sold eleven young cattle to aa many different purchasers, and 
wherever these went the disease was developed. In one case more than 200 cattle 
were infected by one of these Stoddard heifers. Of the nine cattle which he retained 
seven were kUled and found to be badly diseased. 

An ox of L. Stoddard's sickened two weeks after he had returned the diseased calf 
to his son, and soon died. Two weeks later a second was taken sick and died ; then 
a dozen in rapid succession. From this herd wore affected those of the foUowing : 
Messrs. Needham, Woods, Olmsted, and Huntingdon. Olmsted sold a yoke of oxen 
to Doane, who lent them to assist with twenty-three yoke of cattle in removing a 
building in North BrookEeld. These belonged to eleven diEEbrent herds, all of which 
were thereby infected. 

This will suffice to show how the disease was disseminated. In the next four years 
it was found in herds in the following towns : Hilton, Dorchester, Qnincy, Liaooln, 
Ashby, Eoxborough, Lexington, Waltham, Hingham, East Marshfield, Sherbom, Do- 
ver, Halliston, Ashland, Natick, Northborough, Chelmsford, Dedham, and Nahant, 
and on Deer Island. 

By the spring of 1860 the State had been aroused to its danger, and in April an act 
wa.spa.ssed "to provide for the extirpation of the disease called pleuro-pneumonia 
among cattle," which empowered the commissioners to kill all cattle in herds where 
the disease v/as known or suspected to exist. With various intervals this and succeed- 
ing commissions were kept in existence for six years, and the last remnants of the plague 
having been extinguished, the last resigned definitely in 1866. The I'poords show 
that 1, 164 cattle wore slaughtered by orders of the commissioners, in addition to others 
disposed of by the selectmen of the different towns in 1863, when the commission was 
temporarily suspended. The money disbursed by the State was $67,511.07, and by 
the infected towns ;S10,000, making a grand totalof Si77,rill.07, in addition to all losses 
by^ deaths from the plague, depreciation, &o. Dr. E. F. Thayer, Newtown, was the 
professional commissioner who brought, this work to a successful end. 

An importation into New Jersey in 1847 is recorded, to check which the importer, 
Mr. Richardson, is said to have slaughtered his whole herd, valued at $10,000, for the 
good of the State. Unfortunately, all New Jersey men werenot so public spirited, and 
subsequently importations from New York and mayhap also from Europe have since 
spread this pestilence widely over the State. From New Jersey it spread to Pennsyl- 
vania and Delawaro, and thence to Maryland, District of Columbia, and Virginia, in 
all of which it still prevails. 

Of the progress of the disease southward from New York the records aro somewhat 
imperfect, yot sufficient to show a steady advance. Robert .Jennings records its exist- 
ence in Camden and Gloucester Counties, New Jersey, in 18S9, and its introduction into 
Philadelphia in 1860. It s^jread to " The Neck," in the southern part of the county, 
killing from 30 to 50 per cent, of infected herds, and spread iu 1801 into Delawai'e and 
into Burlington County, Now Jersey. In 1868 Mr. Martin Goldsborough assured Pro- 
fessor Gamgee of the extensive jirevalence of tEe disease in Maryland, infection having 
been introduced by cattle from the Philadelphia market. The professor personally 
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traced the disease in New Jersey, Pennsylvania, Maryland, District of Columbia, and 
Virginia, and makes the following assertions : 

"That the lung plague in cattle exists on Long Island, where it lias prevailed for 
many years ; that it is not uncommon in New Jersey ; has at various times existed in 
New York State : continues to be very prevalent in several counties of Pennsylvania, 
especially in Delaware and Bucks ; has injtu-ed the farmers of Maryland, the dairy- 
men around Washington, D. C, and has penetrated into Virginia." 

He adds a table compiled by Mr. G. Reid, Ingleside farm, Washington, D. C, show- 
ing that in an average of 471 cows, kept in Washington and vicinity, 198 had died of 
lung plague since its introduction ; 39 head perished its 1868 and 16 in 1869, up to data 
of report. 

More recently illustrations of the existence of the disease in these States have been 
frequent, and amon^ comparatively recent cases the author has been consulted con- 
cerning a high class Jersey herd near Burlington, N. J., in 1877, and a herd of im- 
ported Ayrshires in Staten Island later in the same year. 

In 1878, the town of Chnton, N. J., was invaded, the infection coming through a cow 
that had strayed for some days in Now York City. This was alleged to be an Ohio 
cow, but had strayed long emough in New York to have contracted the affection. 

After showing that the disease is a purely contagious malady, and 
cannot arise spontaneously, Dr. Law gives the following brief history of 
the introduction, progress, and continual presence of the affection siace 
its introduction among the cattle in and near the city of New York. 

From different old residents (including Wm. Geddes, of Brooklyn, and 
Hugh T. Meakim, of Flushing) who were in the mUk business in Brook- 
lyn at the time of the importation, the following facts have been obtained : 

The first cow was introduced from England, on the ship Washington, in 1843, and was 
purchased by Peter Dunn, a milkman, who kept his cows in a stable near South Ferry. 
This cow soon sickened and died, and infected the rest of his cows. From this the 
disease was speedily conveyed into the great distillery stables of John D. Minton, at the 
foot of Fourth street, and into the Skilhnan-street stables, Brooklyn, through which 
my informant, Fletcher, showed the Maasaohusetts commission in 1862. In this long 
period of nineteen years, the plague had prevailed uninterruptedly in the Skilhnan- 
Btreet stables, and the commissioner reported that they "found some sick with the 
acute disease," and having killed and examined one in the last stages of the affec- 
tion, stated that it showed a typical case of the same malady which existed in Massa- 
chusetts. 

As dealers found it profitable to purchase cheap cows out of infected herds, and 
retail them at a round price, the malady wa s soon spread over Brooklyn and New York 
City. One or two cases will enable us to trace one unbroken chain of infection down 
to the present time. 

In 1849, William Meakim, of Bush wick. Long Island (New York), kept a large dairy, 
and employed a man with a yoke of oxen in drawing grain from the New York and 
Brooklyn distilleries. A milkman on the way, who had lung fever in his herd, per- 
suaded the man to use his oxen in drawing a dead cow out of his stable. Soon after 
the oxen sickened and died ; and the disease extending to his dairy cows, Mr. Meakim 
lost forty head in the short space of three months. The stables having thus become 
infected, Mr. Meakim continued to lose from six to ten cows yearly for the succeeding 
twenty years, or as long as he kept in the milk business. This, which is but one in- 
stance out of a hundred, covers fifteen years of the plague in the Skilhnan stables, 
and brings the record down to 1869. It will be observed that this was the first occur- 
rence of any such sickness in Mr. Meakim's herd; it commenced, not among the 
cows cooped up in hot buildings and heavily fed on swill, but in the oxen that wore 
almost constantly in the open air, but which had been brought in contact with a dead 
and infected cow ; the infection of the cows followed, and for twenty long years no 
fresh cow could be brought into these stables with impunity. 

Dr. Bothgate, Fordham avenue and Seventeenth street, N'W York, informed us that 
twenty years ago (1859) his father kept a herd of Jerseys, which contracted the dis- 
ease by exposure to sick animals, and that all efforts to get rid of it failed, untU when, 
several years later, the bams were burned down. The devouring element secured what 
the skill of the owner had failed to accomplish — a thorough disinfection. 

For some time ao prevalent was the disease that Dr. Bothgate did not dare to turn 
his cattle out in the fields, lest they should be infected by contact with cattle over the 
fence. Since the period of the infection of his own herd, he knows that the pestilence 
has been con.stantly in many of the dairies around him. This bridges over the time 
from the Skillmau-street and Meakim cases down to the present day. 

Twenty years ago (ld59) Mr. Benjamin Albertsoa, Queens, Queens County, Long 
Island (New York), purchased four cows out of a Herkimer-County herd which haS 
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got belated aiui had been kept over nigkt iu a stable iii Sixth sti-e&t, JTew York, wJaere 
tlio oatTle market then was. These covrs sicltcned with imng fever and iat'ected his 
laige herd of 100 head, 35 of which di«d ia Kipid suoeeasion aad 19 more slowly. He 
was left with l4ut 60 head out of a herd,, alter the porehase of the four, of 104 aui- 
mala, and hoiuorably decltnsd to sell the aurvi¥ors at high pjcioes to hi.s unsuspecting 
neighboars, bat sold a number at half xirice to a Brook] yii luilkiittaii, who already liad the 
disease in his herd and kn-ew all the ciremnstajiees. 

Twelve years ago (1867), Lawrence Ansort, Broadway and Eidge Street, Astoria, 
(New York), bought of a dealer two cows, which soob after siekencd and died, atid 
Mifected the remainder of his herd of 18. Eight of theia died of the disease, and he 
fattened and Idlled the remaining ten, and began anew with fresh jsremises and stock.. 
He has lost n-on* since. 

The mast case, like tha last, affords a most instrnciive couitrast to the fest two, aa 
Bbaniaa how the disease naay be penjxanentjy eradi-carted by proper seclusion. In 1873,, 
Ftm nk Ueviue, of Old Farm-House Hotel, West Cheater, purchas<;d from a dealer a eow 
whicii soon siokeaisd and died. The disease extended to the rest of his herd, and in 
iBeven moMths he l<»t thirty-six cows> He appreciated the da<ng«r of contagioa, and 
began again with new stock, keeping them rigidly apart from the infected beasts and 
premises, and from that time onward avoided all dealers and bred his own stock, with 
Uoie happy result that ia the last six years he had not fead a sioigla ease of lung fever 
to. his h«3?d. 

The viFufence and infeetioas nature of tli© disease does net seem to 
have been lessened by its transplantation to this country. Many in- 
Btanees are given which show conclusively that it is equally as fatal to- 
day in those localities in th« United States in "VThich it exists as it is ia 
its home ic the far east, or in those nations of Europe whieh it has ia- 
vaded. Speaking of the contagious and infectious nature of the malady, 
Dr. Law says : 

No ono who has studied the piagne in Europe can truthfully claim that it is, less in- 
teotious hero than in the Old World. What misleads many is, that during the cooler 
season many of the cases assume a suit-acute type, and others subside into a chronic 
form with a mass of infecting material (dead lung) encysted in the chest, but unat- 
tended by acute symptoms. But this feature of the disease renders it incomparably 
more insidious and dangerous than ia countries where the symptoms ai'e so much more 
severe, that even the owners are roused at once to measuies of prevention. Ia mod- 
erating the violence of its action, the disease does not part with its infecting qualities, 
but only diffuses them the more subtiiely in proportion as ita true nature is liable to 
be overlooked. A main reason why unobservant people fail at first sight to see that 
thfl lung fever is contaigious-is,. that the seeds lie so long dormant in me system. A 
beast purehased in October passes a bad winter, a)id dies iu Tebruary, after having 
infected several others. She has had a long period of viictibaimi, and when the disease 
supervenes actively, she has passed through a chronic form of illness, so that when 
others sicken, people fail to connect th© new cases with the infected purchase. Thca, 
again, in an ordinary herd of 10 or 20 head the deaths do not follow in rapid succes- 
sion, but at intervals of a fortnight, a month, or even more, and those unactpaintod 
with the nature of the disease suppose that it cannot be infectious, or all would be 
prostrated at once. 

The disease may be communicated by immediate contact, through the 
atmosphere for some considerable distance, by the inhalation of pulmo- 
nary exudation when placed in the nostrils, from impregnated clothing 
of attendants, through infected buildings, infected manure, infected 
pastures, infected fodder, &c. Healthy cattle have been contaminated 
after being lodged in stables that were occupied by diseased ones three 
or four months previously. Hay spoiled by sick cattle haw induced the 
disease after a long period, and pastures grazed upon tln?ee months be- 
fore have infected healthy stock. The flesh of diseased animals has also 
conveyed the malady ; and it is recorded by Fleming that the contagion 
from cattle buried in the ground infected others 50 or GO feet distant. 

There seems to be much difference of opinion with regard to the power 
oftheviruij to resist ordinary destructive it'liuences. Under ordinary 
circumstances, it will be preserved longest where it Las been dried up 
and covered from the free access of the air. In close stables and build- 
ings having rotten wood- work, or deep dust-filled ordcks in the masonry, 



CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 147 

and in those with a elosed spaee beneath a wooden floor, it clings with 
the greatest tenacity. Aftiiin, in buildings which contain ])i]es of hiiu- 
ber, Htter, ha,,y, fodder, or ctothing, the virus is covered up, secret<'il, 
and iirese-rved for a m-uch longer period than if left quite empty. In 
sach cases it is preserved as it is in woolen or other textile fabrics Avhen 
caiffied from place to place in the clothius of human beings. As carried 
through the air the distance at, which the virus retains its infecting 
properties varies much with varying condifeions. Dr. Law states that 
he has seen a sick herd separated from a healthy one by not more than 
fifteen yards and a moderately close board fence of 7 feet higij, ar d in 
the absence of all intercommunication of atteaadants, the exposed herd 
kept perfectly soiund. for sLx months in succession. At other times in- 
fection will take place at much greater distances -without any known 
means of conveyance on solid objects. E6I1 quotes GO to 100 feet, while 
others claim to have known infection transmitted a dit-itauce of from 200 
to 300 feet. But the author questions whether, in such cases, the virus 
had not been dried up on light objects, like feathers, paper, straw, or 
ha^, which could be borne on the wind. 

Because th« lesions are concentrated in the lungs, and begin with 
cloudiness and swelling of the smaller air tubes and surrounding con- 
nective tissues, the ijresumption is favored that the virus is usually 
taken in with the air breathed. Its progress and the results of all at- 
tempts at inoculation would seem to confirm this. The exudation into 
the interlobular tissue, the congestion of the lung tissue itself, and the 
implication of the lung covering, are regarded as secondary lihenomena, 
or, in other words, the disease begins where the inspired air must lodge 
the germs. The inoculation of the virulent lung products on distant 
parts of the body transfers the seat of the disease to the point inocu- 
lated, and in such cases the lesions of the lungs are not observed, or at 
least are not greatly marked. 

A diseased animal is more likely to infect a healthy one at that period 
when the fever runs highest and the lung is being loaded with the mor- 
bid exudation. Proof appears to be wanting as to the infecting natTire 
of the affection during the incubation stage, but it must not be inferred 
that with the subsidence of the fever the danger is removed. It is a 
matter of fi-equent observation that amimals which have passed through 
the lever, and are again thriving well and giving a free supply of milk, 
and to ordinary observers appear in perffect health, retain the power of 
traasmi ttiug the disease to others. This may continue for three, six, 
nine, twelve, or, according to some, even fifteen months after all signs of 
acute illness have disai^peared. 

The number of animals infected by contact or exposure to the conta- 
gion is somewhat irregular, as is also the virulence and fatality of the 
disease. The French commission of 1849 found that of 20 healthy ani- 
mals exposed to infection 16 contracted the disease, 10 of them severely. 
Dr. Lindley gives examples from his South African experience in v/hich 
whole herds of SO, 130, and even of several hundred died without excep- 
tion, showing that in warm climates the mortality is greatest. Dr. Law 
found the disease much more virulent and fatal during the hot summer 
months in New Tork, and says that during the winter season it is far 
less violent in its manifestations, and a great number of animals resist it. 

Lung plague (pleuro-pneumonia) confines its ravages enth-ely to the 
bovine genus, and no race, breed, or age is exempt from its attacks. 
Sex gives no immunity ; bulls suffer as much as cows ; and Oxen and 
calves, if equally exposed, furnish no fewer victims than bulls and cows. 

As in rinderpest, measles, scarlatina, and the different forms of vari- 
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ola, an animal once afflicted Avith lung plague is usually exempt or im- 
pervious to a second attack. Only occasional instances are given where 
an animal has suffered from a second attack. The losses caused by the 
plague ranges all the way from 2 to 63 per cent, of all the animals ia 
the country or locality in which it prevails, the losses varying according 
to climate, surroundings, condition of stock, &c. 

The period of latency, that is, the time that elapses between the re- 
ceiving of the germs into the system and the manifestation of the first 
symptoms of the disease, varies greatly. Veterinarians differ as to their 
experience and statements, and set this period at from five days to three 
months. Dr. Law has seen cases in which cattle have passed three or 
four months after the purchase in poor health, yet without cough or any 
other diagnostic symptom, and at the end of that time have shown aU 
the symptoms of the lung plague. It is this long period of latency that 
renders the disease so dangerous. An infected animal may be carried 
half way round the world before the symptoms of the malady become 
sufB.ciently violent to attract attention, and yet all this time it may have 
been scattering the seeds of the disease far and wide. The average 
period ia inoculated cases is niae days, though it may appear as early 
as the fifth, or it may be delayed tiU the thirtieth or fortieth day. In 
the experimental transmission of the disease by cohabitation, under the 
French commission, a cough (the earliest symptom) appeared from the 
sixth to the thirty-second day, and sometimes continued for months, 
though no acute disease supervened. Hot climates and seasons abridge 
the period of latency, as the disease has been found to develop more 
rapidlj' in summer than in winter, and in the South than ia the North. 
A febrile condition of the system also favors its rapid development. Of 
the symptoms of the disease, Dr. Lav/ says : 

These vary in different conntries, latitudes, seasons, altitudes, races of animals, and 
individuala. They are, caeteris paritiis, more severe in hot latitudes, countries, and 
sesisons, than in the cold ; in the higher altitudes they are milder than on the plains; 
"in certain small or dwarfed animals, with a spare habit of body, like Brittanies, they 
appear to be less violent than in the large, phlegmatic, heavy-milldng, or obese short- 
horn Ayrshires and Dutch. A newly-infected race of cattle in a newly-infected coun- 
try suffer much more severely than those of a land where the plague has prevailed 
for ages; and finally certain individuals, without any appreciable cause, have the 
disease in a much more violent form than others which stand by them in precisely the 
same conditions. 

Sometimes the disease shows itself abruptly with great violence and without any 
appreciable premonitory symptoms, resembUng in this the most acute type of ordinary 
broncho-pneumonia. This, however, is mostly in connection with some actively 
exciting cause, such as exposure to inclement weather, parturition, overstocking with 
milk, heat, &c. 

Far more commonly the symptoms come on most insidiously, and for a time are the 
opposite of alarming. For some days, and quite frequently for a fortnight, a month 
or more, a slight cough is heard at rare intervals. It may be heard only when the 
animal first rises, when it leaves the stable, or when it drinks cold water, and hence 
attracts little or no attention. The cough is usually small, weak, short and husky, 
but somewhat painful and attended by some arching of the back, an extension of the 
head upon the neck, and protrusion of the tongue. This may continue for weeks 
without any noticeable deviation from the natural temperature, pulse, or breathing, 
and without any impairment of appetite, rumination, or coat. The lungs are as reso- 
nant to percussion as in health, and auscultation detects slight changes only, perhaps 
an unduly loud blowing sound behind the middle of the shoiolder, or more commonly 
an occasional slight mucus rattle, or a transient wheeze. In some cases th» disease 
never advances further^ and its true nature is to be recognized only by tho fact that 
it shows itself in an infected herd or on infected premises, and that the victim prevei 
dangerously infecting to healthly animals in uninfected localities. It may b» Ukenod 
to those mild cases of scarlatina which are represented by sore throat only, or t« tke 
modified variola known as chicken-pox. 

In the majority of cases, however, the disease advances a step further. The animal 
becomes somewhat duU, more sluggUsh than natural, does not keep constantly with 
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the herd, but may be found lying alone ; breathes more quickly (20 to 30 times per 
minute In place of 10 to 15) ; retracts the margins of the nostrils more than formerly ; 
the hair, especially along the neck, shoulders, and back, stands erect and dry ; the 
muzzle has intervals of dryness, and the milk is diminished. The eye loses somewhat 
of its prominence and luster ; the eyelids and ears droop sUghtly, and the roots of the 
horns and ears and the limbs are hot or alternatively hot and cold. By this time the 
temperature is usually raised fi-om 103° F., in the slightest or most tardy cases, to 105" 
and upward to 108° in the more acute and severe. Auscultation and percussion also 
now reveal decided changes in the lung tissue. 

The ear applied over the diseased portions detects in some cases a diminution of the 
natural soft-breathing murmur, or it may be a fine crepitation, which has been likened. 
to the noise produced by rubbing a tuft; of hair between finger and thumb close to the 
ear. Where this exists it is usually only at the margin of fiie diseased area, while in 
the center the natural soft murmur is entirely lost. In other cases a loud blowing 
Bound is heardover the diseased lung, which, though itself impervious to air and pro- 
ducing no respiratory murmur, is in its firm, solid condition a better conductor of 
Bound and conveys to the ear the noise produced in the larger air-txibes. 

Percussion is effected by a series of taps of varying force delivered vrith the tips of 
the fingers of the right hand on the back of the middle finger of the left firmly pressed 
on the side of the chest. Over all parts of the healthy lung this draws out a clear 
resonance, but over the diseased portions the sound elicited is dull, as if the percus- 
sion were made over the solid muscles of the neck or thigh. All gradations are met 
with as the lung is more or less consolidated, and conclusions are to be drawn accord- 
ingly- 

In other oases we hear on auscultation the loud, harsh, rasping sound of bronchitis, 
with dry, thickened, and rigid membranes of the air-tubes, or the soft, coarse, mucus 
rattle of the same disease when there is abundant liquid exudation, and the bursting 
of bubbles in the air passages. In others there is a low, soft, rubbing sound, usually 
injerks, when the chest is being filled wither emptied of air. Thisisthe fllctlonbe- 
tween the dry, inflamed membrane covering the lungs and that covering the side of 
the chest, and is heard at an early stage of the disease, but neither at its earliest nor 
its latest stage. Later there may be dullness on percussion up to a given level on one 
or both sides of the chest, implying accumulations of liquid iu the cavity, or there 
is a superficial dullness on percussion, and muffl^ing of the natural breathing sound 
•with a very slight, sometimes almost inaudible, creaking, due to the existence of false 
membranes (solidified exudations) on the surface of the lung or connecting it to the 
inner side of the ribs. This is oJ^eu mistaken for a mucous rattle that can no longer 
take place in a consolidated lung in which there can be no movement of air nor burst- 
ing of bubbles in breathing. The mucous rattle is only possible with considerable 
liquid exudation into the bronchial tubes, and a healthy, dilatable condition of the 
portion of the lung to which these lead. In rare cases there will be splashing sounds 
in the chest, or when the patient has just risen to his feet a succession of clear ringing 
sounds, becoming less numeroiis and with longer intervals until they die away al- 
together. These are due to the falling of drops of liquid from shreds of false mem- 
brane in the upper part of the chest through an accumulation of gas into a collection 
of liquid below. It has been likened to the noise of drops falling from the bung-hole 
into a cask half filled with Uquid. Peculiar soiinds are sometimes heard, as wheezing, 
in connection with the supervention of emphysema, and others which it is needless to 
mention here. 

In lean patients pressure of the tips of the fingers in the intervals between the ri*s 
will detect less movement over the diseased and consolidated lung than on the op- 
posite side of the chest where the lung is still sound. 

As seen in America, in winter, the great majority of cases fail to show the violence 
described in books. The patients fall off rapidly in condition, show a high fever for 
a few days, lie always on the same side (the diseased one) or on the breast, and have 
a great portion of one lung consolidated by exudation and encysted as a dead mass, 
and yet the muizzle is rarely devoid of moisture, the tnilk is never entirely suspended, 
and may be yielded in only a slightly lessened amount as soon as the first few days of 
active fever have passed. 

During the extreme heats of summer, on the other hand, the plague manifests all 
its European violence. The breathing becomes short, rapid, and labored, and each ex- 
piration is accompanied by a deep moijn or grunt, audible at some distance from the 
animal. The nostrils and even the corners of the mouth are strongly retracted. The 
patient stands most of its time, and in some cases without intermission, it» fore legs 
set apart, its elbows turned out, and the shoulder-blades and arm-bones rapidly los- 
ing their covering of flesh, standing out from the sides of the chest so that their out- 
lines can be plainly seen. The head is extended on the neck, the eyes prominent and 
glassy, the muzzle dry, a clear or frothy liquid distils from the nose and mouth, the 
back is slightly raised, and this, together with the spaces between the ribs and the 
region of the breast-bone, are very sensitive to pinching; the secretion of milk is en- 
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tkoly axresfed, the skin becomes Jmrsli, tiglitly adliftreut to the parts iDciicatli, and 
cOTered -svitli sc-nrf, and tlie arrest of digestion is shown by the entire -ivant of ap- 
petite and rumiBatiou, the severe or fatal tympanies (bloating), and later by a profuse 
watery diarrhea in wl'ii'ch the food is passed in an undigested condition. If the in- 
fusion into the lungs or chest is very extensive, the palloi-of the mouth, eyelids, vulva, 
and skin betrays the weak, bloodless condition. The tongue is furred, and the breath 
of a heavy, feverish, mawkish odor, but rarely fetid. Abortion is a common result 
in pregnant cows. 

During tlie summer the, disease skows its greatest violence, and it is 
then that its mortality is no't only high but early. The g-reat prostra- 
tion attendant on the enormous effusion into the organs of the chest, 
the impairment of breathing,, and the impairment or suspension of the 
vital functions in general, oau^ses death in a very Sew days. In other 
cases the animals die early Ixom distention of the paunch with gas, while 
in still others the profuse scourin^g helps to speedily wear out the vital 
powers. In certain severe oases the rapid loss«f flesh is surprising.. 
Dr. Law says that- in such cases a loss of one- third of the weigiit in a 
single week is by no means uncommon, and even one-lialf may be parted 
with in the same length of time in extreme cases. In fatal cases aU 
symptoms become more intense for several weeks, the pulse gradually 
becomes small, w&ak, and accelerated, aad finally imperceptible ; Mie 
breathing becomes rapid and difficult, the mucous membranes of the 
mouth, eyes, &c., become pale and bloodless, emaciation goes oa witili 
active strides, and death ensues in from, two to six weeks. SometiiaeS) 
in cold and dry weather, a portion of dead lung may remain encysted 
in the chest, submitting to slow li«(uefaction and removal, and such ani- 
mals will g-o on for months doing badly, at last to sink into such a state 
of debility that death ensues horn exhaustion- and weakness. In still 
other oases the retention of such diseased masses, and the conse^mcut 
debility, determines the appearance of tuberculosis, from which the ani- 
mal dies. Purulent infection and rupture of abscesses into the chest are 
also causes of death, but the author states that no sueh caseshave cohi^ 
under his observation. 

Dr. Law gives the following description of the postmortem appear- 

If the disease is seea in its earliest stages, tl»e changes are altogether confined to tlie 
tissue o,' the lung. From the examination of the lungs of several hundred diseased 
animals, I can oonhdeutly affirm that the implication of the serous covering of the 
luug (plcurii.) is a secondary result. In all the most recent cases we find the luug sub- 
stance involved and the iilenra sound, while in no one instance has the ptenra been 
found diseased to the exclusion of the lung tissue, or withont .in amount and charac- 
tser of iung disease which imxilied priority of oecniTence for that. Yet, in ail violent 
attacks the diticase will have jjroceeded far enough to secure implication of the x^leura 
as well, a,nd heiu:.", we n^ay describe the changes in the orderin whiob they are usually 
seen when the chest is opened. The cavity of the chest usually couLains a quantity 
ol'liiinid vnryiug from one or two piats to several gallons, oomOLimes j'XjUowish, cieaf, 
.anil trr.nspareut, at otherssliglitly greenish, hrciv.'iiish-wMte, andopa'que, orevenex- 
ceptiona-1'iy slightly colored with blood. This clfusion contains cell-forms auA' gran- 
nies, and gelatinizes more or k-as perfectly when exposed to the air. 

On the sarfaoo of the diseased lung, and, to u, less extent, on the innav sich' of the 
ribs, is a fibrinous deposit (false membrane), varying from the merest rough pellicte 
to a mass of half an inch in tUiekness, inui, in the worst cases, lirmly binding the en- 
tile Inrig to the iiiside of the chiist'and lo tlic diaphiani. These false membranes axe 
usually of a-u opafpse vi-'hite, though sometime.s.tingod with yeiiow, ami, in the deeper 
layers, even blood-si aiued, a-peciaJlly over an iniarctcd Inng. A noticeable feature of 
these false loembraiies, and one that serves to distinguish them froRlthoste of ordinary 
plenrisj', is that they are commonly limited to the surface of the diseased portion of 
lung, or, if more extensive, that portion which covers sound lung-iissuo is much more 
recent, ai;d h.'is probably been determined by infection from the liquid thrown oat 
into the chest. 

lathe lung itself the most varied condi.tio'ns arc seen in different cases andatdii&r- 
&nt stages of the disease. The diseased lung is solid, firm, and resistant, seems to be 
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grcartly enlarged, boGaiise j* fails to cnllapso like tbe bealtliy ■portion when tlio ohest 
IS opened ; is greatly increased in weight, and sinks in water. Whnn cat across it sliows 
a peculiar linear majrkiiis (miirli ling) due to excessive exiidatiom into the loose and 
aJiuiidaut oomaeotive tissue wiMoJh separates the different lolinlBs of tbe or's lung i'vr/ui 
eaoli other. This extidation is either clear, amd therefore dark, as seen by reflected 
Ijjgkfc, or it is of a yello-wisli--wbite, and wlien ftlled with it the iiiteilobnl.ar tiasTno ap- 
pears as a notivork, the raeslies of vvhioh vary from a liri'^ io an inch acrof3S, and hold 
iii its interHpaces the piakisli-graiy, brownish-red, or black Imig tissmc. 

When only recsnily attack^ the Uurg may preaeioiti two essentially different appear- 
aaoes. 

1. Most frequently the changes are most marked in ihe iTitcrkibular fonmeotive tis- 
sne, ■which is the seat of an abijmdaut infiltratioia of clear liquid, a sort of dropsy, 
while tlie lung-tissue, suniomided by this, retains its normal pinkieh-gray color, and 
is often even paler, and contains less blood than in heail*h. It hns, in short, become 
compTessed by the snxroninding exatlatiou, and air and blood have been alike in great 
jpart expressed froim its substance. (See Plate 1.) This extreme cl^angc in the tlsBlie 
Burronnding the lobujies and the comparativeiy kealtliy appearaiico of the lobules 
themselves, have led many; obsesrvers to the oomclusion that the disease oomnienced in 
the coamective tissne beneath the pleura aaid. exteiMled to the proper tissue of the lang. 
Tlieie is, hoivever, as pointed orat by P^iiofessor Yeo, a coexistent disease of the smaller 
air-tnbas corresponding to the lobiales that are eireuniscribed "by this infiltration, and 
there is every reason to believe that the imfiltratiom in question is the result of ante- 
oedeat chiin,ges in tbe aiT-trtiiboa. 

2. -Less, frequently we find the lobules of the lung-tissue presenting the first indica- 
tions of change. The iobnles affected are of a deep red, and more or less shining, yet 
itdmek and eiastic. They do BOt crepitate on pressure, yet they are not idiepressed be- 
neath the teivol of the adjacent healthy Inng-tisstte asthey womld be if collapsed. The 
ia/terlobmlar connective tissue, dovoid of all nahealthy exudaitioc, has no more than 
its natural thickness, and rc'fliects a biioish tint by reason of the subjacent dark mth- 
stanoe of the lung. HeiDe tlte lung-tissiiie itself is manifestly the seaA of the earBest 
change — eoagestion — and thie initerlobialar exudation kas not yet supervened. Speci- 
mens of this kind may be rare, teit a iramber have coime under the writer's observa- 
tion., and in Inuga, too, that presented at other points of theiir .snbstanee the oxeessive 
imte'rlobnJar exudation. 

Both of these forms show a tendency to confine tliemsslves to particular lobmlos and 
groups of Iobnles of the lung. They coTrespoud, in short, to the ditstrilmt) on of })ar- 
td'cmlar ailr-taibes and blood vessels, as will be explaised fl^Tthe^ on. The faiet, l;ow- 
ever, is noteworthy as ch.'iiracteristic of the disease, that it attaclcs entire lobnliis, and 
the ilJMiits of the diseased lung-tissue are usually sharply marked by the laueof eou- 
iieotive tis.sue betweea two lobules, so that one lobule will be found consolidated 
throughout, asad the next im a jjeribctly natural comditioa. 

The two forms just described differ also in ooliiesioin and power of resistaiice. The 
Itmg saturated with the liquid exudation has its intimate e,la;ments torn apart, and ia 
more firiable, giving way readily under pressure, while that in ■vf hicli there is led con- 
gestion but no eisteiisiTe exnd'a'tion retains its nsitTiral elasticity, tOTaghness, asdx>oweT 
of resistance. 

Another coudition of the diseased lung-tissue, more advanced than either of those 
just d'escribed, is the granular consolidation or hepatization. In this condition the 
rfected regions of lung are as much enlarged as in tlie dTopsieal condition, but they 
are tfiimfiT and more friable, and on thjeir cut surface present the appearance of little 
round granules. These granules are not jjeeuliaa.' to tbe lung-tissue proper, though 
most marked on this; they ohai'acterize the interlobular connective tisiiuc as well. 
They consist mainly of lymphatic cell growths, filling np the air-cells,, the smallei 
alr-ttibes, the lymph spaces, Sind the meshes of tbe connective tissue. The color ol 
thsse portions varies from a bright reddish-brown to a deep red, according to the co^m- 
pression to which the lung-tissue has been subjected by the exudation in the early 
stages. (See Plate I. ) 

Another form of lung consolidation is of a very dark red or "black, and always im- 
plies the- death of the portion affected. The dark aspect of the diseaeed lob^ales forms 
a strong contrast with the yellowish-white interlobnlaff tissue, excepting in cases 
where that also becomes blood-stai:;ed, when the whole presents a jmiform dark mass. 
This form has the granulai appearance of that last described, ajid <m miorosoopic ex- 
amination its minute b!ood-vc,i;=."ls are found distended to their utmost capacity with 
accumulated blood globules. This black conaolida-i ion is always shasply limited by 
the borders of certain lobules or groups of lobules which are connected with a partic- 
ular air-tube and its accompanying blood-vessels, and the artery leading to such 
lobules is as constantly Mocked by a firm clot of blood. Tlio mode of causation is 
this: the artery, being in the center of a diseased mass, becomes itself in'flamrd. As 
soon as the inflammation reaches its inu«r«oat,tlie eont.ained blood coiiga-lates; the 
veia ia usaadly Wook-ed in tbe same- way. The blood foi-merly supplied by the artery 
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to certain lobnles is now arrested : that in the capillary ■vessels of these lohnles stag- 
nates ; nutrition of the walls of the capillaries ceases, and these, losing their natural 
powers of selection, allow the liquid parts to pass freely out of the vessels, leaving 
the globules only in their interior. More blood continues to enter them slowly from 
adjacent capillaries supplied from other sources, and as this is filtH7ed in the same way 
by the walls of the vessels, these soon come to be filled to repletion by the globules 
only; and hence the intensely dark color assumed. The color is often heightened by 
the escape of blood from the now friable vessels into the surrounding tissue, and it is 
by this means that the interlobular tissue is usually stained. (See Plate I.) 

This black hepatization, or, as it is technically called, infarction, is an almost con- 
stant occurrence in the disease as seen in New York, and the death and encysting of 
large portions of lung is therefore the rule. If too extensive, of course, th» patient 
perishes, but not unfrequeutly a mass of lung measuring four or six inches by twelve 
is thus separated without killing the animal. 

If at a later stage wo open an animal which has passed through the above condi- 
tion, tiie following may be met with : A hard resistant mass is felt at some portion of 
the lung, usually the lower and back portion, and on laying it open it is found to con- 
sist of dead lung-tissue in which the hopatized lobules and interlobular tissues, the 
air-tnbes, and blood-vessels ai'e still clear and distinct, but the whole is separated from 
the still living lung by a layer of white pus-iike liquid, outside which is a dense, 
fibrous sac or envelope, formed by the development of the surrounding interlobular 
exudation. From the inner surface of this dense cyst, the firm, thick bronchial tubes 
and attending vascular systems project in a branching manner like dirty white stalac- 
tites, and these, with the interlobular tissue thickened by its now firmly organized 
exudation, may form bands extending from side to side of the cavity. 

At a still more advanced stage the dead and encysted lung-tissue is found to have 
been entirely softened, and the sac contains but a mass of white liquid debris, or, still 
later, a caseous mass of its dried, solid matters, upon which the fibrous covering has 
steadily contracted, so as to inclose but a mere fraction of its original area. Iiinun- 
dreds of post morieims we have only once seen the dead and encysted lung the seat of 
putrid decomposition, and never found the cavity opening into a previous air-tube. 

There remains to be noticed the condition of the air-tubes and accompanying ves- 
sels in the diseased lungs. In all cases where we see the starting point of the disease 
we find in the small tubes leading to the affected lobules a loss of the natural brill- 
iancy of the mucous membrane, which has become clouded and opaque, and the tissue 
beneath it infiltrated and thickened. In more advanced cases, and above all in those 
showing the dropsical condition of the interlobular tissue, we find a similar infiltrar 
tion into the connective tissue around the air-tubes and their accompanying vessels, 
and in the hepatized lung this is always seen as a thick, firm, resistant, white material, 
having the compressed and contracted and often plugged air-tubes and vessels in the 
center. (See Plate I. ) These thickened masses have already been referred to as stand- 
ing out in stalactite form from the inner wall of the sac in which the dead (necrosed) 
lung is undergoing solution. 

As to the nature of the plague, Dr. Law states that there can be no 
doubt but it is determined by an infecting material conveyed in some 
manner from one beast to another. The intimate nature of this material 
has never been determined. No special anatomical element, no specific 
organism of animal or vegetable origin, has been detected as constant 
in the diseased organ and peculiar to it, yet the presence of a specific 
contagiwm has been fully demonstrated in all the experience of the dis- 
ease by the author and others. This infecting material, as shown by 
the records of inoculation, rarely affects the lungs when first lodged on 
a raw surface of some other part of the body, differing in this essentially 
from most other specific disease poisons, which have a definite seat of 
election in which their morbid processes are invariably established, no 
matter by what channel they may have been communicated. Since this 
contagium does not usually affect the lungs when introduced by some 
other channel, it follows of necessity that when it does attack the lungs 
it must have been introduced directly into them. If inhaled in the air 
breathed, it will faU upon one of two points — the air-tubes or the air- 
cells — and there begin its baleful and destructive course. This is ex- 
actly in accordance with the early lesions of the disease as found by Dr. 
Law in his post-mortem examinations. 

In treating of preventive measures, Dr. Law qaotes an article pre- 



CONTAGIOUS DISEASES OP DOMESTICATED ANIMALS. 153 

pared by him and published in the National Live-Stock Journal for 
March, 1878. This valuable paper was afterwards transferred to the 
pages of special report No. 12 of this department, issued in September 
last. Following this is a brief summary of the work of the New York 
commission in its efforts to stamp out the disease in that State ; but as 
the department has later advices from the author in regard to the work 
actually accomplished by this commission, extracts from Dr. Law's letter 
are given in preference to quotations from this monograph work. The 
letter bears date of New York City, December 9, 1879, and contains, 
among other things, the following : 

To place our work in a "nutshell," I would say that in the past ten months the in- 
epeotors in New York haye examined 40,000 head of cattle, many of them several 
times ; that we have slaughtered and indemniiied the owners for 500 head of diseased 
cattle, and that we have all but exterminated the plague from seven of the counties 
in wMoh we found it. At present the main center of the plague is in Kings Comity 
and the adjacent border of Queens County. 

In aU country dista'icts, where the cattle are kept on inclosed farms, and where the 
people heartily co-operatod, the work has been easy and in every case speedily 
crowned with success. In the cities and suburbs, on the other hand, where cattle had 
been accustomed to graze on open lots, where interchange between different herds 
was frequent, and where the facilities for secret slaughter favored the covering up of 
the disease, the greatest difficulties had to be overcome. In New York City we se- 
cured the hearty co-operation of the police, and effectually arresteii all movement 
between city stables, allowed 'only sound animals from healthy counties to enter 
these stables, and none to leave save to immediate slaughter, and, finally, promptly 
slaughtered all acute and chronic cases of the disease and saw to the disinfection of 
the premises, and the most gratifying success crowned our efforts. 

In Brooklyn, on the other hand, where our work was systematieally opposed, where 
the aldermen defied the State law by passing an ordinance authorizing the pasturage 
of cattle on Oiion commons and unfenced lots, and some of them signed special per- 
mits for the movement of cattle in defiance of General Patrick's authority, and \iher6 
magistrates dismissed offenders who were brought before them and reprimanded the 
pol^emen who had made the arrests, we soon lost the assistance of the police, which 
wa"at first all we could wish, and we naturally failed to meet with the splendid suc- 
cess seen in New York. 

It became evident early in the work that vmless we could establish special inspec- 
tion yards under our own control, and abolish the system of distributing cows 
and other store cattle from dealers' stables, our success would be very partial and 
slow. In New York we were enabled to do this through the liberality of the Union 
Stock Yard Company, who built new yards for this purpose, which we opened July 1. 
In Brooklyn no such favor awaited us, and as the appropriation made by the legisla- 
ture would not meet the needful outlay and enable us to hold what we had gained 
until the legislature should again meet, we had to be content with a system which 
was confessedly ineffecti v-c. By the end of August the api'i-oaching exhaustion of the 
appropriation compelled the dismissal of one-half of our veterinary force, and soon 
after we had to stop nearly all indemnities and consec^uently nearly all killing. For- 
tunately, New York City was now so nearly sound that we could continue the work 
there with hut one inspector in addition to the one in attendance at the Union Stock 
Yard, and we could still kill and indemnify for all sick cattle in the city. Brooklyn, 
still widely infected, and with authorities still somewhat inimical, could only have 
her infected herds quarantined, r,.iid in her the scourge is but very partially abated. 

In certain oatlyiug districts most gratifying results have been secured. In May we 
learned that animals from an infected herd had been turned on the Montauk pasture 
on the east end of Long Island. The range was visited and eighteen animals killed 
to save the 1,100 that remained. Later, two other cases developed in animals thai 
had been in infected herds and had been overlooked at the first visit. Fortunately, 
for some months at iirst the cattle turned on this immense range kept apart from each 
other in small groups, composed of such only as had herded together prior to their 
coming on the range, and this most fortunate condition, coupled with the prompt dis- 
posal of each animal as it sickened, secured the escape of 1,100 animals. Had the 
occurrence been later in the season, when the cattle had learned to come together into 
one great herd, the results must have been most disastrous. 

A second case is that of Putnam County, in which the plague had been smouldering 
since 1878, but was only iliscovered in September last. The State appropriation 
would not warrant us to offer indemnities, but the county authorities promptly 
assumed the responsibility, and every herd in which iufeotion was found to exist was 
at once exterminated. In this way six herds haye been disposed of, consisting of 
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aliout 100 liead, aad a aeventli, -vrhove siofcuess lias existed for motnais but wiiere it 
has OEly just l>ef;n discevered, wUi be attended to to-nioiTOw. 

As mi-ards tie latnre, I would stTonjjly lii-ge tiie Ka.tioiial Goverrnaent to aasni^io 
cot only'thedii-ection tiut the oxecntion of litis work of stamping out the plague. The 
following among other reasons require t«hifl : 

1. The disease is an csotic, aad if ono6 snppresaed cdhH only reappear in America 
ae the reSHlt of impartation. 

2. If is gradually extondiag, and if neglected must lay the entire eontirient under 
Contribution. 

3. If it reached our umfenoed ranges in the West, it vronld be ineradicable, as it 
has proved in the EurccpeajQ Steppes, in Australia, ;anid in South Afrisa. 

4. As the seeds remain latent in the system for three months, infected ©attlo may be 
moved all over the continent, from ocean to ocean and from lukes to gulf, and live for 
a length of time in a mew herd before they are suspected. 

5. bid cases with encysted majsses of irfeetisg matter in the lungs may show no 
oTovioHS signs of illness, and may be bought and siild as sound .lod naingle with maay 
herds ia succession, conveying infection wherever they go. There is, thorafora, the 
strongest temptation for the owner to seek to seeure a salvage by the sale of ap- 
parently sonnd but really infecting animals. There is further the strongest proba- 
Mlity that ia a new locality these cattle would not be suspected until one or more 
herds hiad been irretrievably ruined. 

6. The infection of the South and "West wotiM inevitaWy spread the infeotirai 'over 
the whole Middle an.€l Eastern States, as infection would pour in oomtinuously throogh 
the enormcrus cattle traffic, and all rolling-stock, yards, &c., of mil ways would become 
imfeeted. 

7. The live stoek bears a larger "propartion to th« State wealth West and South -^lan 
in the East, hence the West has most at stake in this matter, and should bear its 
share im the work of esterminatao-n. 

8. The plague is more violent in proportion to the heat of the climate, so thstt it 
will prove far more destructive in the sen>i-t)ropical summers of the SButh and West 
than on the Atlantic seaboard. 

9. No State can be rendered seeure unless all States are cleared of the pestflence. 
One remiainiiig center of infection on the continent is lilEcly to prove as injurious as 
the one infected cow landed in Brooklyn in 1843, the sad fountain of all our present 
tioui>le. 

10. It has been decided by a United States Siiprome C'otJxt in Illiitois, tliat a^ate 
law forhi^ldang the introduction of cattle from a neighboring State, beoauae it is 
feared they may introduce disease, is unconstitutional. Therefore each State must 
keep a guard along its whole feonftier, with G[uairantine buildings, attendants, and 
inapccteirs, and must quacantiue all cittlo as sooii as they shall have crossed. 

11. SmuggUiig is inovitablo so long as there are distinct authorities in two adjaoeirt 
Stattes. EascalLy dealers have repeatedly run cattle into Kew York from New Jarseyj 
sold thsm anad returned with their money before the matter could be discovered arm. 
•the law officers of New York pat on their track. Were the law and execution one for 
all the States such men could be apprehended and punished wherever found. In 
EuiPope it is foraad that an armed guard with intervals of 300 yards patrolling the 
whole fwntier day and night is not always sufficient; how much less, therefore, with 
na a law that can be evaded with such impunity. 

12. Finally, there is Mttle hope of Delaware, Maryland, and Viiginia stamping oat 
th© phigue iit their own expense, so that unless the United States takes the matter np, 
the work of New Yt/ck, New Jersey, and Pennsylvania will be but money thrown 
away. 

. This is a matter which threatens with dire disaster the inter-State live-stock trade of 
the future, and the National Government is called upon t-ostamp out the scourge with 
the irievr of protecting the ti-ade between States. 

As rcsgecta the orgamaation that should be charged -ultji the work, it certainly 
oright to have a responsible head, and while the live stock interests shohld be repre- 
F'jiited, it sJionld not be made too unwieldy to act at a moment's notice in any 
emergency. The conditions of success are well enough understood, and wliile special 
ad.iptatioas would be dermanded in many locaUties, yet the work should be carried oat 
actively without the nccessitty of ealbng together a large and unwieldy committee 
b<=>fore anything can be done. 

Auother poinfc of vital importance is that a sufficient sum of money should be ap- 
propiiated for this exclusive purpose, to obviate the necessity of stopping the work 
or givinf;' it a material ck«ck before smocess shaill have been accompBshod. Any 
matsrin.i arrest or any entire cessation of the -work and a renewed spread of the dis- 
ease -n-j! I bring the whole question of veterinaxy sanitary woi'k into disrepute, and 
mt;y bo the means of indefinitely and fatally postponing farther action. ">Vhile a 
lacgis sum siiould be afppropriated, its expendituro maybe suificiently guarded, but 
•abo'Vie all "It should aat be a coBBBsn fund te be deroted to this and other objects. 
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Askle from tho Taeral question, tliia is of far more immediato importauoe tbtm even 
yellow fever, tho, germs of which are destroyod hy frost, and the ucglert of whicli for 
on« year places tho Saftitr.rian in no greater difficulty tw the next! Wiih acliKcasa 
like the lilng plague, whieh is i'avor.ibly affoote^l by no obanjci^ of cliirjto nor season, 
and tho germs of 'which survive all extremes of heat aud cold, tho loss of a year, a 
month, or even a olay, may make the difference hetwoeri an easy success and di;j.\s- 
trous and irremediable failure — a live-stock interest whicli can supply tho world wi;li 
sound heef, and a general infeofcieu of the continent, and continaons taihargo on the 
■foreign trade. 

RErSESSIVE 3TEASUEES ADOPTED IN PENNSYLVANIA. 

Tke (lepartnaent is indebted to Mr. Thoma-s J. Edge, {?e&reta,ry of the 
P^eansylvania S-tate Board of Agrictiltiire, for fidvanco sheets of his 
fortlicoming report on the subject of contagious lung i)laguo of cattle. 
After citing the history of the disease iu Europe and in this country, 
and aHuding to its long presence m Pennsyh'ania in a malignant and 
d-estructive form, Secre'tary Edg^e states that finally, bat not until after 
the fa,nners of the State had sustained heavy lo.sses, a meeting of the 
dairymen of Dekiware, Montgomery, and adjoining counties was sailed, 
f his meeting was held in Philadelphia im March last, and before its ad- 
,jO'amm:ent a committee yras appointed to wait upon the secretary of the 
board of agriculture and urge tke im-portaaee of legislative action. 
The veterinary surgeon of the board^ in company with this comiBittee, 
visited herds supposed to be infected. Surgeons who had had years of 
fesperience with the disease in Baropo and elsewhere were also called in ; 
pQSt-morte?ti examinations were m;ide, and the existence cf the malady 
established beyond a doubt. The legislature being in session, the secre- 
tary of the board laid all the evidence before the joint committee of 
agriculture, aud, after discussion and mature consideration,, it was de- 
cide that the Sta4:e should adept a line of precautionaiy and prevent- 
ive action, not only for the l>en«lit of its own citizens, but also cut of 
respect to the action ef adjoining States. A subconamittee was, therefore, 
appointed to consult with the governor, and, if deemed expedient, they 
were instructed to draft an act providing for the su^jpression of th« 
disease. After consultation, the following resolution was offered and 
adopted by both branches of the legislature : 

Wherkas, The Statesof New Yo'rk and No^v Jersey, Ijy recently ejia<:tod laws to pre- 
vent the dissemination timong live stock of the disease known, as pleitro-Xineaiaoiiia, 
now invite tliis State, hy a concert of action, to asEiat them to orndioatt this contagion : 
Therefore, 

Mesf>hied T>ij the Senate (if fnv Mauae of lieprcsentaHtes eMciir), That tho govemoT 
b©, and hxj is heTOhy, authorised to take svchi prcli-:n'ii:vy artion .v may be ueces.oary 
to prevent iti3 further spread. 

This resolution was approved by tho gove-iuwr 3iaieu 27, 1879. At 
the same time, an act previousij- adapted by th« committee was intro- 
ducedj which, after amendment, passed both branchf^s of the legiskiture, 
and was approved by Governor H©yt May J, 1879. Tha enactrjaomt 
bears the title of "An act to prevent the spread of contagious or iBlectious 
pleuro-pneumonia among the cattle in this State," and is as follows : 

SlBCTlON' 1. Se it enaciiid, i"'C., Tl^at whenever it' shall 1)6 brought to the notice of the 
governor of tliis State that the dit^ease known as contagions or infections pleuro-pnen- 
raonia exists among the cattle in any of tho ooun+ics in this Stat«, it shall bo his duty 
to take measures to promptly suppress the disease and prevent it from spreading. 

Section 2. Thai, lor such purpose Ihe g-ovemor shall ha?e jjower, a~i he is hereby 
authorized, to issue his proclamation, stating thafe the said infeciioas or contagions 
disease exists in any county or coisntiess of tho State, and v/arnihg all ^)orsonstosedude 
all animals in their possession that are ailecced with such disease, or have been exposed 
to the infection or contagion thereof, and ordering all pei-s©n6 to taire such preeantions 
against tho spreading of such disea-se as the nature thereof ma,f, in his judgment, 
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render necessary or expedient ; to order that any premises, farm, or farms where such 
disease exists or has existed be put in quarantine, so that no domestic animal be 
removed from said places so quarantined, and to prescribe such regulations as ho may 
judge necessary or expedient to prevent infection or contagion being communicated in 
any way from the places so quarantined ; to call upon all sheriffs and deputy sheriib 
to carry out and enforce the provisions of such proclamations, orders, and regulations, 
and it shall be the duty of all the sheriffs and deputy sheriffs to obey and observe all 
ordera and instructions which they may receive from the governor in the premises ; to 
^ploy such and so many medical and veterinary practitioners and such other persona 
as he may, from time to time, deem necessary to assist him lq performing his duty aa 
set forth in the first section of this act, and to fix their compensation ; to order all or 
any animals coming into the State to be detained at any place or places for the pur- 
pose of inspection and examination ; to prescribe regulations for the destruction of 
animals affected -with the said infectious or contagious disease, and for the proper dis- 
position of their hides and carcasses, and of all objects which might convey infection 
or contiigiou (provided that no animals shall be destroyed unless first examined by a 
medical or veterinary practitioner in the employ of the governor aforesaid) ;. to prescribe 
regulations for the disinfection of all premises, buildings, and railway-cars, and of ob- 
jects from or by which infection or contagion may take place or be conveyed ; to 
alter and modify, from time to time, as he may deem expedient, the terms of all such 
proclamations, orders, and regulations, and to cancel or withdraw the same at any 
time. 

Section 3. That all the necessary expenses incurred under the direction, or by 
authority, of the governor in carrying out the provisions of this act shall be paid 
by the treasurer, upon the warrant of the auditor-general, on being certified as cor- 
rect by the governor : Provided, That animals coming from a neighboring State that 
have passed a veterinary examination in said State, and have been quarantined and 
discharged, shall not be subject to the provisions of this act. 

During tlie passage of this act the existence of the disease ia the 
State had been denied. HencCj immediately after its approval, his 
excellency Governor Hoyt appointed a commission to " examine and 
determine whether infectious or contagious pleuro-pneumonia exists 
among cattle in any county or counties of this commonwealth, and re- 
port the same to the governor without xmnecessary delay." This com- 
mission consisted of Hon. Samuel Butler and Hon. H. 0. G-reenawalt, on 
the part of the legislature ; Thomas J. Edge and 0. B. Michener, on 
the part of the board of agriculture : Hon. John C. Morris and George 
Blight, on the part of the Pennsylvania Agricultural Society; and 
George S. Garret, on the part of the dairymen of Philadelphia and 
vicinity. At the first meeting of this commission Hon. John C. Morris 
was elected president, and Thomas J. Edge secretary. 

At a meeting held in Philadelphia May 16, 1879, a large number of 
practical dairymen and veterinary surgeons were examined, and their 
evideni^e taken down by a stenographic reporter. As a result of this 
meeting, Messrs. Morris, Butler, and Greenwalt were appointed a com- 
mittee to report to Governor Hoyt, on behalf of the commission, that 
the disease did exist in at least two counties of the State, and that 
the decision of the commission was unanimous. 

Under authority of the act before quoted, and based upon the report 
of the commission, his excellency Governor Hoyt appointed a special 
agent to take charge of the matter, to whom he issued the following 
commission : 

It having been ascertained that an infectious and contagious disease of neat cattle, 
Imown as pleuro-pneumonia, has been brought into and exists in certain counties of 
this State, I hereby appoint you as my assistant to carry out the provisions of the 
acts of 1866 and 1879, for the prevention of the spread of this disease. As such assist- 
ant you are hereby authorized — 

To prohibit the movement of cattle within the iufected districts, except on Uoenae 
from yourself, after skilled veterinary exammation under your direction. 

To Order all owners of cattle, their agents, employes, or servants, and all veterinary 
Burgeons, to report forthwith to you all cases of diseases by them suspected to be con- 
tagious ; and when such notification is received you are directed to have the case 
exajnined, and to cause such animals as are found to be infected with said disease to 
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be cfnarantmed, as also aU cattle wUoli have been exposed to the infection or conta- 
gion of said disease, or are located in any infected district ; but you may, iu your dis- 
cretion, permit such animals to be slaughtered on the premises and the carcasses to 
be disposed of as meat if, upon examination, they shall be fouad lit for. such use. 

You may prohibit and prevent all persons not employed m the care of cattle therein 
kept from entering any infected premises. You may lilcewise prevent all persons so em- 
ployed iu the care of animals from going into stables, yards, or premises where cuttle 
are kept, other than those in which they are employed. You may cause all clothing 
of persons engaged in the care, slaughtering, or rendering of diseased or exposed 
animals, or in any employment which brings them in contact ^dth such diseased 
animals, to be disinfected before they leave the premises where such animals are 
kept. You may prevent the manure, forage, and Utter upon infected premises from 
being removed therefrom ; and you may cause such disposition to be made thereof as 
■will, in your judgment, best prevent the spread of the disease. You may cause the 
buildings, yards, and premises in which the disease exists, or has existed, to be thor- 
oughly disinfected. 

You are further directed, whenever the slaughter of diseased animals is found nec- 
essary, to certify the value of the animal or animals so slaughtered, at the time of 
slaughter, taking into account their condition and circumstances, and to deliver to 
their owner or owners, when requested, a duplicate of such certificate. Whenever 
any owner of such cattle, or his agent or servant, has willfully or knowingly with- 
held, or allowed to be withheld, notice of the existence of said disease upon his 
premises, or among his cattle, yon will not make such certificate. 

You are also directed to take such measures as you taay deem necessary to disinfect 
all ears or vehicles or movable articles by which contagion is likely to be transmitted. 
You wiU also take such measures as shall insure the registry of cattle introduced into 
any premises on which said disease has existed, and to keep such cattle under super- 
vision for a period of three months after the removal of the diseased animal and the ' 
Bubseqiient disinfection of said premises. 

You are further authorized and empowered to incur such expenses in carrying out 
the provisions of the foregoing orders as may, in your judgment, appear necessary, 
and see to it that all bills for such expenses bo ti'ansmitted to this department only 
through yourself, after you have approved the same in writing. 

The agent appointed by the governor at once issued the following 
notice : 

To all owners of cattle, their agents, servants, or employes; to all common carriers ty land 
or water; to all relerinary surgeons ; ani to all others whom it may oonoem : 

His excellency Governor Hoyt having decided to co-operate' with the executive 
officers of the States of Massachusetts, Connecticut, New York, and New Jersey in a 
united effort to eradicate the. disease known as pleuro-pneumouia froio the herds of 
this State, it becomes my duty, under the foregoing commission, to request that you 
will promptly report to me all cases among neat cattle by you suspected to be conta- 
gious or infections. Without your co-operation and assistance this attempt can only 
result in partial success; with it the result can scarcely be doubtful, and the work 
thus far accomplished gives us assurance of good results. 

His excellency is anxious th;i,t all owners of cattle and others interested should be 
fully impressed with the belief that this commission, as well as the laws of 1866 and 
1879, for the prevention of the spread of the disease, are in their interest as well as 
that of ('he State. It is also the wish of his excellency that while the provisions of 
these laws are fully enforced and made most effective, and their purposes promptly 
and fully accomplished, it shall at the same time be so managed as to cause the least 
possible inconvenience and injury to aU concerned, and with a minimum of expendi- 
ture to the State. 

I would particularly call your attention to the language uspd by his excellency in 
relation to the line of action to be pursued when interested parties have concealed the 
existence of the disease in their herds. This provision is very important not only to 
the Stock owner, but also to the State, for while the concealnient of the existence of 
the disease will result in pecuniary loss to the owner of the stock, it, at the same time, 
greatly increases the danger of infection and the subsequent expense to the State. 
With your active co-operation in this respect we may hope for the prompt suppression 
of a disease which, while it has already caused a great loss to our stock owners, will, 
should it become established in our Western States, inflict an incalculable and lasting 
injury to the stock-raising interests of the whole nation. So far as loiown, all infected 
herds in this State have been quarantined and all diseased animals promptly isolated 
or killed. In the future, as in the past, it will be oui- duty to cause as little injury and 
inconvenience to tho owners of stock ah is consistent with our duties to the State, and 
to carry out, to the fuU letter, the directions of hia excellency relative to the valua- 
tion of aJl stock condemned and killed. 
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All reports of si^pposed iaftictiou sltenW l>o mado (Urcct to tbe office, and all inter- 
ested are reqiiesteU to accompsny tke report with a correct aoA full account of the 
Io.ca!.ion of the herd a.ud fiie syiaptons, in order that all mmocessary expense to tie 
State may fee avoi;lcd. No special Uuo of action h;is yet lieen mai-ked out for applica- 
tion to cattlf. in liiotion from one portion of the State to another, or to those in transit 
to other States, hut it "will be tho duty of those in charge to cause the least possihle 
inconvenien cs consistent with the best iHtcreste of the State. 

Up to K'oveniber 1, 1879, the agent of the governor quarantined twenty- 
seven beris, including four hundred and eight animals liable to infec- 
tion, and distributed in the following counties : Adams, one ; Lancaster, 
four; York, one; Bncks, one; Delaware, four; Montgomery, five; and 
Chester, eleven. Of these herds, eight (one in York, three in Mont- 
gomery, and four in Chester) were afterwards released from the quaran- 
tine and pronounced safe from another outbreak, except from a fresh 
infection from outside sourees. 

As soon as the s-uppoaed existence of the disease is reported, each 
animal in the herd is insxJQ^ted by a veterinary surgeon in the employ 
of the State, and if the disease is tbTind to exist is promptly quarantined 
to prevent its spread to adjoining herds ; in order, and if possible, to 
prevent further contagion in the same herd, all diseased animals are 
appraised and killed. 

The individual history of these herds is given as follows by the sec- 
retary : 

No. 1. — In TorJc County, infected hy steers bought in Baltimore marliet. Six head 
were either lost by death previ<>us to quarantitie, or were killed for the purpose 
of stopping the disease. The whole herd were rtiore or loss aiJooiied, thoiigh a num- 
ber had a very light attack, and when roleasetl from quarantine, S&ptember 4, were 
as well as they probably ever will be. A rigid quarantine, which was very much 
assJated by the local surroundings, and the prompt support of neighboring stock- 
owners, prevented the disease from infecting ether stock'; and th« Idlling of disesiised 
animals and the use of disinfectants x>revented further loss. 

No. 2, containing twenty cows, two bulls, and ten calves, was quarantined June 
12. Previous to quarantine four head had died, and after the enforcement of the 
quaiantine fo-aiseea head were killed. With one possible exception, allihe animals 
were afi'c«ted, and a number of them are now in a condition in which they are worse 
than nsaloss to the ovrner. In this case the evidence is stroiigly in favor of the theory 
that the owner conveyed the disease to his herd by assisting in the care of anotlaer 
infected dairy. No spread of the disease to adjoiniug iarms ; but it is quite probable 
ithat the disease was carried from this herd to herd No, 8 in the clothing or on the 
person of tlie owner, who administered medicine to both herds. This herd has fur- 
nished an illustrat J on of the disease in one of its worst forms, but is now believed te 
be clear, but not beyond the danger of iniecting other stock. 

No. 3, in Delaware Comifij, contained fifty head of stock, and previous to quarantine 
a number had died. The probability is thst the disease was intrcduced by pm:cha38> 
After passiu;;; into the charge of the State authorifcicLi, eleven of the herd were kille4 
This herd, with Nos. S and 7, furnish by far the most stublxa'u oases we have yet saet 
with. In all three cases every animal had been repeat fdly exposed to infection before 
the existence of the disease was reported ; and we may here state that when the first 
sick animals wore promptly isolated, and the case reported, the loss by death has been 
very slight. By allowing tbe sick and well to run together, ail are inteoted before 
the assL'btsDce of the State is asked. 

Nos. 4, 5, and 5-J adjoin ou» another, and are all traversed by the same small stream. 
The disease seonii-t to have originated »n the upper farm, where the first sick animal 
died in the stream and was buried close to its banks. In No. 4, one animal died and 
one was kiUod ; and in No. 5, the iirst oiia was promptly tilled. In both cases, the 
impoi-tanco of immediate isolation v.-as understood ami put in practice. Nos. 4 and 5 
have been released from quarantine, but No. 5^ is still infected. VvTiether, in those 
cases the stream was the vehicle of contagion or not, ire cannot say ; but the almost 
simultaneous outbreak on tke three farms cau be accounted foi' on no, other hypol iiesis. 

No, 6 had lost eleven head previous to being reported and quarantinsd. With one 
doubtful exception, every animal had shown more or less of the cfi'cots cf the disease, 
and its owner fully appreeiated its contagions nature. HBiS been released from quai' 
antine. 

No. 7, in Lancaster County, was, composed of forty-two animals, and when reported 
had been thoroughly infected by two sick aniuaals rnnaiag with the herd. Jo this 
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herd, EeTon animals were killed -in one day,, aad seven placed lirader quarantine ; fif- 
teon have been killed, and to all appearance the disease has been cliooked. The 
infection, no doubt, came from an adjoining herd, which in twm had ]»sa iafoctcd 
by stock ftom N<!T7 York. 

No. 8 is supposed to have been infected, by th« owner of No. 2 administering med- 
ieime to the animate after attendioig to his' own. Seven head have been lost m thia 
herd, and the others are not clear of the danger. 

In No._ 9, containing fchirty-ouo head, the disease seems to have been checked by the 
prompt isolation and killing of one andmal, and has since been released frosm quaran- 
tine. 

Nbs. 10, 11, and 12 are small hcrda, in two of which every animal toabited syicp- 
toms of the disease ; but by rigoroiis oiiro on the part of the owners, by isolating and 
the prompt death of infected animals, the loss has been small. 

_ Nos. 13 to 20, inclusive, are herds which have been recently reported and quaran- 
tined, and, thus fer, the losses in them have boon slight. By the prompt action of 
the veterinary snxgeen, assisted by car* and co-oporatiou on the part of the owner, it 
is hoped that most if not all of them have passed the worst point, and tiiat some of 
them may bo released from quarantime as soon as the proper time has elapsed. 

No. 21 was infected by six cows purchased in the Philadelphia market, and showed 
itself ten days after the purchase. Of the sis, fivo have died or been killed, and others 
axe affected. The purchased cows have been traced to the Philadelphia drove yard, 
"bnt here all further cine to the origin of the disease was lost. 

No. 22, in Montgomery C'ounhj, vraa quarantined October 24, and was infected by 
n cow purchased from a drover. At the time of purchase slie was coughing, a»nd whoa 
examined by our surgeon, a week afterwards, she was so far gone that the owner was 
willing to have her killed as woithless and without a vahie. 

No. 23 was infected by contact with the animals in herd No. 1(3, previous to quar- 
antine. At the request of the owner, who has insured complete isolation, they are 
being treated by oar surgeon. In this case the fumes of burning sulphur seem to have 
been effective in preventing further- trouble, but all the herd were or are more or lesa 
affected. 

No. 24, containing thirty-three head, were, no doubt, infeotedl by contact with herd 
No. 7, as, by aooident, they were in the iaclosure containing the former herd for a 
short time. 

No. 25 was allowed by its ownei to graze alongside of No. 7, ■\vith no separatioa 
other than that afforded by a creek aud common fence. Before the infection, was re- 
ported, most of the steers (fat) were sent to market, but one left on the farm has 
shown all the syisptoms of the disease. 

In addition to the care and supervision of cattle already ia the State, 
the agent of the governor ■ was given control of all stock brought in 
from Burope and not quarantiued by the national authorities or those 
of other States. Under the regulations established all cattle must pre- 
sent a certificate of clearness from any contagious or infectious disease 
at the point of shipment in Europe. They must also be inspected on 
their arrival in the State by a veterinary surgeou in the employ and 
nnder the control of the governor's agent, must be quarantined closely 
at the expense of the importer, under the supenision of the State sur- 
geon, and must be again esamtucd at the close of the quarantine. If 
then found uncontaminated, a certificate is gi-an ted which will authorize 
their removal to any point in the State. In enforcing this quarantine, 
care is taken t® consult the interests of the importers so far as it is con- 
sistent with the interests of lite State. These precautionary measures 
are made nece&sary in order to protect the stock of the State, not only 
from infection by pleuro-pneumonia or lung plague, but also from rinder- 
pest and the hoof and mouth disease, all of which are now prevalent 
in Europe. 

The report of Secret^iiy Edge concludes with a brief pathological 
history ot the disease — ^its nature, symptoms, and lesions as shown in 
post-mortem examinations. It is accompanied by colored lithocaustic 
plates prex)ared by Prof. J. W. Gadsden, M. li. C. V. S., formerly of 
England, but now a resident of Philadelphia. These illustrations are 
given elsewhere, ami are marked respectively Plates Nos, II aud III. 
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Mr. Edge closes Ms report as follows : 

In our dealings with the disease nnder the immediate diiection of the government, 
we find many points upon which scientists difler, and which it would be impolitic for 
laymen like ourselves to endeavor to settle ; but of one point we feel certain, and in 
which we have the indorsement of every practical man who has had the disease among 
his stock, and this is the contagious and dangerous nature of the disease. Whether 
the disease can only be conveyed from animal to animal by actual contact, or whether 
it can or cannot l)e conveyed in the clothing, by the evcretion, breath, or animals of 
another tribe; '^s-hether the disease is of ancient or of comparatively recent origin; 
whether it cihol be carried from herd to herd by a stream of water ; whether it can be 
intensified iu its ravages by bad ventilation or bad treatment ; whether a complete 
separation of a certaiji specified number of feet of sjiace will or will not prevent in- 
fection ; whether in its first stages it is or is not contagious ; whether it will or wUl 
not affect sheep, are all questions for scientists to determine, and which are all lost 
sight of in the one great question in the solution of which we are ei^.gaged — can the 
disease be eradicated by jjiompt and rigid action in the manner proposed ? If so, all 
these questions can be solved iu the future ; if not, then the future of our stock 
breeders is indeed precarious. In defense of the propriety of the action of the joint 
committee of the legislature, and of the legislature itseU', as given in the foregoing 
pages, we have nothing to say, except that the end in view justifies the means. If by 
the expenditure of a thousand dollars by the State we can save hundreds of thousands 
to her stock breeders and stock owners, and as many miJJions to the country at large, 
then we think no one will complain. If the result in New York, New Jersey, and 
Pennsylvania shall demonstrate tliat this cannot be done, we may still point with 
pride to the fact that this action has saved more thousands than it has cost hundreds ; 
has demonstrated to other States that when Pennsylvania is appealed to for co-opera- 
tion in a good cause, she is not slow to respond ; and that when so important an in- 
terest is in danger, the State is not slow in her attempt to extend a helping hand. 

Professor Gadsden, of Pliiladelphia, Pa., writing under date of Jan- 
uary 21, 1880, says : 

The authorities in this State are still at work in st-imping out the disease of pleuro- 
pneumonia among cattle. There are now but three infected herds left, and they are 
in three different counties of the State, viz., Delaware, Lancaster, and Lehigh, which 
are giving the authorities any trouble. Each herd will be kept in quarantine three 
months after the last trace of disease has disappeared. The owners of diseased 
cattle complain of the small sum puid per head by the State, but Secretary Edge is 
afraid to pay more for fear the good work will have to stop for want of means. I 
notice that the authorities in the State of New York have ordered all work suspended 
until tliti legislature shall have appropriated more money. 

I inclose you a letter received this morning from J. C. Michener, a veterinary sur- 
geon employed by Secretary Edge. It contains a "bundle of facts" proving the con- 
tagiousness of this disease, and shows the great folly of allowing this nefarious traffic 
in diseased animals. Many such cases as the one alluded to could bo traced out in 
this State. Secretary Edge, in a conversation with me yesterday, said that he was 
satisfied the disease could be stamped out in this State if diseased animals were pro- 
hibited from entering it. He has spent only about one-haU' of the |3,000 appro- 
priated for the pm-pose of eradicating the disease. At first he was obUged to pay 
extravagant prices for some of the diseased animals in order to satisfy the owners. 
No IT he pays but $5 per head for animals suffering with the disease. 

The following is an extract from Professor Michener's letter, aUuded 
to by Professor Gadsden : 

Your letter making inquiry iu regard to the herd of Mr. C. ICrauss, of Lehigh 
Count;,, is at hand. This herd is atieciied by contagion fj pleuro-pneumonia beyond 
the possibility of a doubt, and it is equally as certain that the disease was brought 
here by a heifer that came from Baltimore through the Philadelphia cattle-yard. Sir. 
Jonas Graber, who sold the heiler to Mr. Kvauss, has traced her back as far as Balti- 
more, and has kindly furnished mo with the names of all the jjarties to the tr.ansao- 
tion. Krauss bought the heifer September 11. Within from two to three weeks his 
attention was atliactod to her by hor making a grnutiu,i: noise. She was being fed 
for a family beef, an.i was stabled and pastured with tin' milch cows. She gradually 
pined away and died in about four weeks. She was examined, and one lung was 
found swollen solid and adhering to the ribs. A few days after .she died other animals 
commenced to show symptoms, and the local cow -loftors suspected plcuro-pnoumo- 
nia. They had never had the diseane in that locality. Pleading ignorance of the law 
and of parties intrusted with its execution, the disease was allowed to have its own 
way until December 13, when its existence was made known to the governor's special 
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agent. Edge. Under his orders I visited the herd forthwith, found that two animals 
had already died, and that twelve more were sick. We killed ten of these and made 
post-mortem examinations of eight. We found them hadly affected; aU had the 
characteristic swollen, hard, marbled appearance of lung, and the adhesion that he- 
longs only to contagious pleuro-pneumonia. The diseased lungs weighed from 25 to 
45 pounds, and the healthy ones from 3J to 4^ pounds. We have since kiUed one 
more, inakmg thirteen in all which have been lost out of this herd. We have reason 
to hope that the disease is now under control, although ten more are slightly affected 
and twenty others have been somewhat exposed to the disease, yet still remain com- 
paratively healthy. No pains have been spared to carefully isolate the sick from the 
weU. Disinfectants have been liberally used and a rigid quarantine enforced. The 
disease has not spread from the Krauss farm, the location of buildings and surround- 
ings all tending to prevent this. • 

In all of the seven herds that I have heretofore managed under direction of Mr. 
Edge, we have been emmently successful in stamping out the disease, and the owners 
are all well satisfied with the result of our management. Concert of action on the 
part of the States, with the hearty co-operation of the national government, will -ef- 
fectually rid the country (if not too long delayed) of this most insidious and dangerous 
enemy to our vast cattle interests. I have lost all patience with those who advocate 
other means than those now being employed by our commonwealth for the eradica- 
tion of the disease. When men talk of the disease being curable, and not even a 
contagions malady, they only show their ignorance. The disease entirely destroys 
the functions of lung tissue, and can only be cured by the removal of diseased organs 
and the insertion or substitution of new ones — a feat the best surgeon would hardly 
undertake to perform. 

EEPEESSrVE MEASTIEES ADOPTED IN NEW JEESET. 

In compliance witli th^ provisions of an act entitled "An act to pre- 
vent the spread of contagious or infectious pleuro-pneumonia among 
cattle," passed by tlie legislature of New Jersey during the session of 
1878-'79, Governor McClellan appointed General W. H. Sterling as the 
head of a commission to form rules and regulations for the proper en- 
forcement of the law. He commenced operations at Trenton, on March 
15, 1879 ; and in order to determine the extent and location of the dis- 
ease, he caused circular-letters to be addressed to the assessors of each 
township, to postmasters, farmers, and other prominent gentlemen 
throughout the State, requesting such information as they could give as 
to the existence and extent of the malady in their respective and more 
immediate localities. Prom the answers returned, he found that the dis- 
ease was prevaihng to a considerable extent in various sections of the 
State, and that there was, therefore, necessity for immediate and de- 
cisive action, if the plague was to be arrested. 

in April, General Sterling found it necessary to move his headquar- 
ters to Jersey City, in order to meet the requirements of moving cattle 
to and from the State of Few York, from whence the ISTew Jersey dairy- 
men largely draw their supplies of fresh milch cows. 

Dr. Holcombe was appelated as surgeon-in-chief, and Dr. CorUes desig- 
nated as insi^ector of the abattoir at Jersey City. Pour other veterina- 
rians were appointed, and on the 1st of April were commenced regidar 
iiispections of the herds in Bergen and Hudson Counties. These coun- 
ties were quarantined, in order that proper restrictions might be placed 
upon the movements of cattle in the absence of proper permits. All the 
ferries and boats on the eastern border engaged in carrying stock into 
New Jersey were prohibited from landing cattle, unless accompanied 
with a permit issued by General M. E. Patrick, of the New York State 
Commission, who had issued similar orders relative to the landing of 
stock in New York. Thus the carrying trade between the two States at 
this important point was eifectually controlled. 

Prom reports received from the western and southwestern portions of 
the State, General Sterling was convinced that the disease was being 
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162 CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 

imported from Pennsylvania. Therefore, on th6 second day of August 
he appointed Mr. J. W. Allen an inspector, gave him written instruc- 
tions, and dispatched him to (Jamden for the purpose of consummating 
arrangements with the different ferries plying between Philadelphia and 
the different ports of entry lying between Salem and Phillipsburg, 
for the transportation of cattle from Pennsylvania, and the inspection 
of the same on their arrival in the State. His efforts were successful, 
and the ferry companies caused to be erected on the Kew Jersey side 
a sufficient number of sheds and pens to hold all cattle crossing from 
Pennsylvania until after a thorough inspection had been made. The 
oflieers of the Pennsylvania, Hew Jersey Central, and other railroads 
cordially co-operated with the State authorities, and soon all the prin- 
cipal avenues for the ingTess of the disease were effectually closed. 
General Sterling closes his brief report as follows : 

When we consider the mimber of cattle in this State, and estimate their value, the 
importance of this subject will he apparent. The number of cattlo in the State on 
January 1, 1879, was ^36,700, valned at |i7,828,922. With a knowledge of the past 
history of the disease in this and other countries, and the difficulty of eradicating its 
as well aa legislative enactments and precautionary measnres hitherto adopted for it, 
prevention elsewhere, a grave responsibility will attach to those in power If the dis- 
ease be allowed to obtain a foothold, destroying our best stock, checking one of the 
great interests of the State, and cntaiUng losses appalling to contemplate. 

The following is a brief summary of the results accomplished during the year : 

The number of cattle found sick with the disease was 572. There were inspected 
2,663 herds, containing 40,309 head of cattle. 

Many cattle showing symptoirs of disease were placed in quarantine and held until 
the incubative periud had passed, being carefully watched during the meantime. 
When no other symptom than bronchial trouble was manifested the order of quaran- 
tine was removed. 

The number of cattle found necessary to destroy in order to i)revent the spread of 
the disease was 31.'), at an average cost to the State of $11.85 per head. There are now 
in quarantine 99 herds, containing 865 head of cattle, of which number 257 head have 
been condemned as suffering with contagious pleuro-pneumonia. The total espens<)B 
of the commission will a.ggrcgat6 about |l9,000. 



CONTAGIOUS LUNG PLAGUE OF CATTLE. 



Report Commissioner of Agrioiilture for 1879. 



Plate I, 




SECTION OF DISEASED LUNG;recent case of Lung Plague. 
Thin end showed black hepatization,- the centre, red 
hepatization; the thick end, interlobul ar infiltration. 
Several blocked ves,sel3are shown. 
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CONTAGIOUS LUNG PLAGUE OF CATTLE. 

Report Commissioner of Agiicidtxire for 1879, Plate II. 




Section of healthy lung (Cow), showing the abundance of 

interlobular cellul ar or connective tissue of a bright rose color 

Avera|e weight of either right or left lung, 3i pounds. 



CONTAGIOUS LUNG PLAGUE OF CATTLE. 

Report Commissioner of Agriculture for 1879. Plate M. 








Section of the left lun^ of a Cow in an advanced sta^e of 
Contagious Pleuro -pneumonia., showing the characteristic marbled 
appearance formed by the exudation and Consolidation of lymph into 
the interlobular cellular tissue. 

Weight of left lun^ 37 pounds; ri^ht lun^ 5 pounds. 



CONTAGIOUS PLEUEO-PNEUMONIA— EXTENT OF 
ITS PREVALENCE. 



EEPORT OF DE. CHARLES P. LYMAH. 

Hon. William G. LeDitc, 

Commissioner of Agriculture : 

Sir : In compliance witli the instructions contained in your letter ot 
appointment, dated January 29, 1880, 1 left Washington on the 29th day 
of January last, for IsTew York City, where I proposed to commence an 
investigation for the purpose, if possible, of determining the character 
and extent of the prevalence of the disease known as contagious pleuro- 
pneumonia or lung plague of cattle. On my arrival in ^Tew York I 
visited Dr. Liautard, from whom I learned that the disease still pre- 
vailed to some extent in Eastern New York and on Long Island, and 
that there was a reported outbreak at Haverhill, IST. H. The New Hamp- 
shire State commissioner had pronounced this outbreak as of a sporadic 
character, yet the circumstances attending it were of a suspicious nature, 
at least sufficiently so as to throw doubt on the decision arrived at by the 
State commission, and I regarded a further investigation necessary in 
order to positively determine the matter. While in New York I gained 
some valuable information in regard to the disease in the adjoiniug State 
of New Jersey, which I propose to make use of on my return to that 
State. 

I arrived in Boston on the 3d day of February, where I met Dr. Thayer, 
a member of the Massachusetts commission for the suppression of con- 
tagious diseases of cattle. He had made some investigations of the New 
Hampshire outbreak, and gave it as his opinion that the disease pre- 
vailing there was not contagious. However, ho did not regard his iwst- 
mortem examinations as satisfactory, as he was in no case furnished v/ith . 
whole lungs. I also saw Dr. Bdlings here, who informed me tliat he had 
examined portions of diseased lungs of some of the affected cattle at 
Haverhill, N. H., and from the appearances he did not regard the dis- 
ease as that of contagious pleuro-pneumonia. He did not regard his 
examination as satisfactory, however. 

I left Boston on the 5th day of February for Concord, N. H., for the 
purpose of seeing Dr. A. H. Crosby, chairman of the State commission. 
He regarded the HaverhiU outbreak as of a suspicious character, and 
advised me to visit that place at once and thoroughly examine the 
affected herd; He gave me an order for the slaughter of such animals 
as I might deem necessary for examination, and also a letter to the 
chairman of the board of selectmen for the town. 

I arrived in HaverhiU on the morning of the 6th, and in company with 
Mr. Parker at once proceeded to the farm of Mr. Merrill, the owner of 
the suspected herd. I found the animals suiJE'eriiig in various degrees 
from respiratory troubles. As the herd was supposed to have been in- 
fected by a drove of cattle from Canada, I asked Mr. M. when this drove 
stopped with him. He answered — 

On tlie lltli clay of Septcmlior ; the first case of sickness occiiiTetl about October 2 
the animal died on tbe yd of November, having been sick only about one week. 
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WMcli was the second animal attacked, and wlien ? 

The UgM-colorod or Fislier cow. She was taken somewhere between the 7th and 
14th days of November. The calves first showed symptoms of sickness about the 14th 
of November. They were taken sick one by one with an interval of about seven days 
between each, except in one instance, when two were attacked at the same time. 

Mr. Merrill described the symptoms as follows : 

Coughing is the first symptom. The nose is diy, and the animal stands with its 
back arched and elbows tnrned out. If forced to move briskly about it will cough 
and pant. The disease seems more severe during a thaw than when the weather is 
colder. There is some running from the eyes. The appetite is invariably good up to 
about twenty-four hours before death. From six to twenty-four hours before death 
occurs, the animal is not able to stand. As death approaches, the animal groans quite 
loudly, the breathing becomes accelerated, and the cough seems to come from a more 
or less solid body. In coughing, a calf will extend its nose on a level with its neck. 
This symptom has not been observed to so great an extent among the cows. 

How many cows, calves, and yearlings did you have in the fall ? How 
many of each have been sick, and how many have died ? 

In the fall I tied up the following named animals : 

Cows 11 head. Sick, 4head. Died, 1 head. 

Calves 23 head. Sick, 10 head. Di6d,6head. 

Yearhngs 13 head. Sick, 3 head. Died,Ohead. 

Total 47 17 7 

How have these animals been housed, and how have they been fed? 

The cows and yearlings were tied up on the same side of the barn in a long row, 
but the yearlings were kept at the further end of the building by themselves. The 
calves have all been kept together in a separate pen 18 X 12 X 7 feet. During the 
day they were all turned out into the barn-yard. The cows have been fed on roots 
and hay, the yearlings on hay alone, and the calves on hay and roots. 

Mr. Merrill continued: 

The cows from this strange herd were put into the barn-yard, and the calves into a 
little pasture adjoining. About a week after this herd left, my own calves broke into 
this pasture. That would make the date about the ISth of September. October 20th 
I brought home a drove of calves myself from the north, and the first calves taken 
sick were some of these driven calves. 

This being the statement, I regarded a, post-mortem examination neces- 
sary in order to settle the question as to whether this outbreak was oc- 
casioned by contagious pleuro-pneumonia. For this purpose I thought 
it best to take the "Fisher," or light-colored cow, as she was the first at- 
tacked and had been the sickest animal of the lot. She was, therefore, 
slaughtered. I found the lungs in a perfectly healthy condition. The 
pleura of the ribs still showed plain traces of previous inflammation, but 
she had so far regained her health as to commence to agaiu lay on 
healthy fat. This cow never had contagious pleuro-pneumonia. 

I found a calf quite sick, evidently in an almost dyiug condition. 
This was next killed, and an examination revealed the fact that it had 
been suffering fi-om a clear and unmistakable attack of bronchitis. This 
I demonstrated to the satisfaction of the medical representative of the 
K"ew Hampshire commission. Dr. Watson. There had been preserved 
a pair of lungs taken from a calf which had died a few days previously. 
These showed the lesions of sporadic pneumonia, with some bronchitis. 
All the specimens were sent to l^Tew York for the inspection of the pro- 
fession. 

CAUSE OF THE OTJTBEEAK. 

In looking about for the cause of this outbreak, the buildings and the 
lay of the land in the immediate vioioity of the premises were thoroughly 
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examined. The homestead is a meadow farm, lies well, and is inclosed 
by small hills, with a brook running a crooked course near to the build- 
ings — a place that, in the fall of the year, would retain the fogs rising 
from the water for a considerable length of time. Further investigation 
proved this theory correct. 

The calves, when removed from the meadow, where one or two of them 
had taken cold, were, about the 10th of If ovember, put into a close shed 
18 feet long, 12 feet wide, and 7 feet high. Here they were tied up in 
two rows, and were so close together that they completely packed the 
pen. This huddled condition, to my mind, furnished ample cause for 
the outbreak, for I do not think that a pen of such dimensions, with so 
many animals confined in it, could be suf&ciently ventilated to preserve 
health in the absence of mechanical means. I advised the erection of 
another pen and a division of the herd. 

I found that the cows had caught cold from being constantly subjected 
to a draft of cold air, so applied as to keep their bodies constantly 
bathed in a cold current. The arrangement of the barn is given in the 
following diagram: 



DOOR I. DOOR 2, 




The yearlings were turned in through door No. 1, and divided from 
the cows by a partition. This door was then closed, and they were left 
to themselves. The cows were tm-ned in at door No. 2, which, together 
with the large barn-door, was open a considerable portion of the time. 
Door No. 3 was seldom used. Between the cows and the barn-floor was 
a board partition, with the board at the bottom fixed to lift tip, thus leav- 
ing an open space fifteen inches wide directly in front of the cows and 
down at the floor. Except in very cold weather, this novel ventilating 
device was left open all the time. The air rushed in through the wide 
open door and the opening in front of the cows, passing over and bath- 
ing their bodies, and especially the under part of their breasts, chests, 
and abdomens, on its way out at door No. 2, which, by the way, is a 
little /■larger than any of the doors on this side. This cause I regarded 
as sufiicient to give the toughest animal a cold. 

In order to prove this theory correct, it is only necessary to state the 
following facts : Cow a in the diagram, a small and nearly black one, 
stood in the corner against the partition, jMst out of the line of draught, 
and lias never even coughed. Cow b was the first animal taken sick, and 
the only one that died. Cow o was sick, but not so bad as either cows 
i or e. Being next the partition, even if on the cold side of it, may ac- 
count for this in a measure. Cow d had been but very little troubled. 
She coughed slightly, but nothing more ; the partition may have pro- 
tected her. Cow e, the light-colored or Fisher cow, was the second one 
taken sick, and was more seriously affected than any of the others ex- 
cept the one that died. Of the four animals which were called sick, 
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although the whole herd except cow a were more or less affected with 
coughs, cow / came third. The yearlings were turned in and tied up 
without any regard to regularity or place. Several of them coughed. 
Three of them were sick, i. e., the respiration was considerably acceler- 
ated, but none of them died. It was advised to close up the feeding 
space next the floor and put it up in the partition 3J or 4 feet from the 
floor, so that the drauglit through would be over the heads of the cattle. 
It may be objected that this cause has been in operation for years, 
and no such trouble has before occurred. The only answer to this objec- 
tion is that the past season has been remarkable for its sudden changes. 
I am told that it has not been uncommon here for the thermometer to 
vary from 30° to 40° in the course of twenty-four hours. These sudden 
changes are as liable to affect cattle as human beings, and where exposed 
as these were, without artificial covering, they could hardly be expected 
to remain exempt from serious colds. Another thing should be remem- 
bered : the past winter has been so mild that attendants no doubt be- 
came more careless than usual, and often neglected to close the doors 
and feeding-troughs. 

CONNECTICUT. 

In the course of my investigations in Connecticut the following facts 
were gleaned : 

Statement of Hon. U. H. Hyde, chairman of commission. 

An outbreak of contagious pleuro-pneumonia had occurred at Green- 
vri-ch, occasioned by exposure to a calf which had been brought from 
Kew York and placed in the herd of Mr. B. Livingstone Mead. This 
farm is located on the State line, a part being in the State of E"ew York 
and a part in that of Connecticut. The buUdings are in Connecticut. 
This herd consisted of 20 head. From 7 to 9 animals have died, the last 
one about the 18th of March, 1879. The remainder are anaccounted 
for. These animals were at one time examined by Professor Law. 

The herd of Daniel M. Grrif&n, on an adjoining farm, contracted the 
disease from Mr. Mead's herd. He had 27 head, 8 of which died. 
With the exception of one animal, Mr. G. sold the remainder of his herd 
to dealers in New York for slaughter. The one he retained remains 
with his tenant, and will soon be slaughtered on the place. 

Joseph B. Husted, of Greenwich, took some cattle to New York for 
slaughter, among them two cows. They were all landed at the infected 
Sixtieth street yard. The cows were not sold, and after some hesitation 
on the part of the New York commission they were allowed to be 
returned to Connecticut, the commissioners of the last-named State 
being notified of the fact. The State authorities at once ordered them 
quarantined, but before the letter reached Mr. Husted he had sold them, 
and they are still untraced. They were taken away from Greenwich on 
or before July 11, 1879. 

Mr. ' Curtis Judson, of Watertown, near Waterbury, keeper of the 
Gramercy Park Hotel, bonght two cows from Hedge, a dealer in New 
York, and placed them in an excellent herd of his own at Watertown. 
They proved to be affected with contagious pleuro-pneumonia, and soon 
infected the herd with which they had been placed. The herd was quar- 
antined by order of the State commissioners, but the owner, on the 8th 
of March, 1879, broke quarantine and took them to New York. This 
fact coming to the knowledge of the authorities in time, they were 
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enabled to be in New York on the arrival of the animals, where they 
wore at ouce killed by order of the New York commission. 

Mr. David D. Hawley, of Danbury, had an outbreak of disease in his 
herd on October 27, 1879. They wero visited by Dr. Hopkins, of New 
York, \siio made an autopsy of a calf and pronounced the disease tuber- 
culosis. The calf came from New York, and had been with the herd but 
a month. 

Mr. Porter, of Waterbury, had an outbreak among his cattle on the 
13th of November, v/hich the attending veterinarian feared might prove 
to be contagious pleuro-pneumonia. The herd was visited by the State 
board on November 18, and the decision arrived at was that the ani- 
mals were suffering simply from sporadic disease. No post mortem 
examination was made, and they are now reported as doing well. 

Some trouble "ft as reported among cattle at Hartlaaid and MiLford, but, 
on examination by the commissioners, the disease was decided to be 
sporadic. 

I visited the herd of Mr. L. B. Mead, of North Greenwich, which I found 
suffering from contagious pleuro-pneumonia. Although the trouble was 
of long standing, some of the cows certainly Avere in a condition to con- 
vey the disease to healthy or non-infected animals. There were ten 
cows, one pair of oxen, one yearling, and six calves in this herd. 

The herds of Daniel M. Grif&n, Joseph B. Husted, David D. Hawley, 
and Mr. Porter were visited, but no cases of the plague were found. 
Eeports from Watertown, Waterbury, North Brandford, Hartland, and 
Milford were of such an assuring character that I did not deem it neces- 
sary to visit those points. 

NEW YORK. 

I am indebted to the New York commission for the following state- 
ment made February 12, 1880 : 

Putnam Go^inty.—i^n the line of the Harlem Eailroad there have been 
lately slaughtered 176 animals. Of these 40 were acute cases. The 
others, having been exposed to the contagion, were killed to prevent the 
spread of the disease. The beef \\as marketed. 

in the town of Kent Joseph E. Sprague has an infected herd of 60 
head of cows, steers, and calves. They are now in quarantine. 

Westchester County. — In Yonkers Mr. Austin had a herd of 27 head, 
which had been reduced by the ravages of the disease to 8 animals. Mr. 
Peirpoint had a herd of 11 head, which had been exposed to infection. 
Tvfo of these had been kiUed. Mr. Cheever, on Odell's farm, has a herd 
of 12 h"ad that have been infected, Mr. Coyle has one animal infected. 

In Croton Falls, Bedford Township, Mr. Butler, who generally keeps 
about 50 animals, has lost by death and slaughter his entire herd, with 
one exception. 

Neio Yorlc City. — In the city there are believed to be but five infected 
stables left. These are in quarantine, and are located as follows : 

No. 1. West Seventieth street. Old chronic cases. 

No. 2. West Seventy- eighth street. Acute cases. 

No. 3. East Ninetieth street and Madisou avenue. Acute cases. 

No. 4. East One hundred and twentieth street and Fourth avenue. 
Acute cases. 

*No. 5. East One hundred and twenty-first street and Fourth avenue. 
Acute cases. 

Long Island. — The whole western end of this island, as far back as 

* The luBt-named stables were infected ftom One Imndred and twentieth street. 
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Jamaica, is more or less infected. The stables of Gaff, Pleischmann & 
Co., of Blissville, origiaally the hot-bed of the disease, are now perfectly 
free from all contagion. Jamaica is located some lOJ miles back, there- 
fore the infected district includes Brooklyn, S'ew Utrecht, Flatbush, 
Gravesend, Flatlands, and N'ew Lots, in Kings County, and Long 
Island City, Newtown, Jamaica, Flushing, and Creedmoor, in Queens 
County. 

Suffolk County. — At the extreme eastern end of the island are exten- 
sive unfenced ranges, used as common pastures. The plague prevailed 
among herds grazing on these :^anges, but it is now believed they are 
thoroughly freed from it, as the last known cases were destroyed at 
Montauk August 28, 1879, and at Bellport August 11, 1879. This por- 
tion of the island has been subjected to numerous examinations, and is 
now regarded as entirely free from the plague. 

8taten Island. — A year ago one case of the plague was discovered on 
this island. The animal was killed. No case has since appeared, and 
the island is now regarded as absolutely free from the disease. 

On the 12th and 13th days of February, in company with one of the 
New York inspectors, I visited several stables in Brooklyn. I found 
several chronic cases in these stables, but no acute ones. At Johnson 
avenue slaughter-house I was shown a portion of a characteristically- 
diseased lung, which had been taken from an animal killed a few hours 
previously. 

On February 14 I visited the stables of Mr. Lang, One hundred and 
ninth street and Fourth avenue. New York, where I found three cows 
suffering with the plague. One of these was a very aicute case, and I 
was informed had been afflicted but three days. This and one of the 
others had been condemned to the offal dock. Mr. Froudie, a neighbor 
of Mr. Lang, lost a cow on the 12th day of February by the disease. A 
week before he had bought a cow from a dealer named Louis, and the 
cow that died was taken sick on that day that this cow came to his 
stable. The nearest stable to Mr. Froudie's is on One hundred and 
twelfth street and Fourth avenue. Mr. Froudie had owned the cow he 
lost for eight months. Lang purchased Ms sickest cow from a dealer 
named Franke some four or five weeks previous. She was a " two-titter," 
and on that account Franke knocked off $5 on her price. She never did 
well. The other- two commenced coughing three or four days before my 
visit. 

On the afternoon of the same day I visited the offal dock and wit- 
nessed the autopsy of Lang's cows, alluded to above. Both cases re- 
vealed well-marked lesions of acute pleuro-pneumonia contagiosa. One 
of the animals, which showed a temperature of 105^ Fahr., and 36 respi- 
rations per minute, had the whole posterior lobe of the left lung consol- 
idated and strongly adherent to the costal pleura. The right lung was 
healthy. The pericardium was thickened to half an inch. In both lungs 
of the second cow were found a number of small isolated spots of the 
characteristic lesions of the disease, the largest being about the size of a 
double fist. Their borders were well defined, and the intermediate por- 
tions cf the lung-tissue appeared perfectly healthy to the naked eye. 

On February 16, at One hundred and twentieth street and Fouxth 
avenue, I found three cows which had been exposed to infection, and 
were in quarantine. They appeared healthy, and one had just been sold 
to a butcher named McEvoy. 

In Tremout, at the stable of Mr. Bohle, I found two cows, one of which, 
had been put into an infected stable on Christmas. Her temperature 
was 101° Fahr.j and she was breathing at the rate of 30 respirations per 
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minute. The other animal was a Jersey cow ; both animals had been 
ordered slaughtered as soon as they could be got ready for the butcher. 
A Mr. Connors, a neighbor, had had some trouble with his herd, but 
they were quarantined and seemed to be doing well. The infection to 
this herd of Mr. Bohle's was communicated by a cow that was pastured 
with ten others on a common lot. She developed contagious pleuro- 
pneumonia, and was killed in the month of August. Three montJiS and 
nineteen days thereafter the second animal was attacked and sent to the 
oii'al dock, where she was slaughtered. At the end of three weeks a 
third, and at the end of four weeks a fourth, animal was taken sick, and 
both were slaughtered. The first one of these animals belonged to Mr. 
B. Jorkman, the other three to Mr. Bohle, who, as has been before 
stated, bought a fresh cow on Christmas and put her in with one 
remaining from his original herd. This was in direct violation of the 
law and his instructions. She is now diseased and has been ordered to 
be kiUed. These ten animals were strictly isolated as soon as the first 
cow was killed, and no other infection was then possible. Two of them 
have since been fattened and sent to the butcher in a healthy condition. 
The remainder, with the exception of those belonging to Mr. Bohle, are 
still free from disease. 

On the 17th day of February, in company with Professor Law and Dr. 
Hopkins, I visited the farm of Mr. Joseph Sprague, in Kent, Putnam 
County, whose herd was infected and had been in quarantine for some 
time. The herd consisted of 53 head, and were sold during the day by 
the State commission to butchers who had been notified to attend. The 
animals "brought an average of $6 per head, which was regarded as a 
low price. Three of the animals were considered too badly diseased for 
beef, and on being killed showed well-marked lesions of the disease in 
its different stages. This herd was infected by a cow purchased from a 
dealer named Eobinson. 

On February 18, in company with the same gentleman, I visited Cro- 
ton Falls, Westchester County. We found here a gentleman by the 
name of Butler, who had lost 31 animals out of a herd of 32 by the 
plague. His remaining cow was in quarantine, with no symptoms of 
the disease manifest. On the 15th of June last Mr. Butler bought 17 
cows of Mr. Eobinson, the dealer above referred to, and they were de- 
livered to him on the 17th of the same month. They had been pastured 
aU the summer on "Hyatt's lower farm" with a cow that had been side 
but had recovered. The first animal on Butler's farm sickened on Sep- 
tember 16, and soon died. The remaining 30 head were either slaugh- 
tered for beef or killed diseased. 

On February 19, in company with the same gentleman, 1 visited the 
farm of Mr. Daniel Austin, in Tonkers, Westchester County. Origi- 
nally this gentleman had a herd of 27 head, 18 of which had either died 
of the plague or had been killed for beef in the incipient stages of the 
disease. Five of the animals were killed for beef, and showed no lesions 
of the disease. Of the four remaining two are well-marked chronic 
cases, i. e., having portions of encysted lung. This herd was infected 
by a cow that had pastured on an unfenced range called " Hog Hill," in 
the town of Yonkers. She wandered into a field near Mr. Austin's place, 
where she died on the 27th or 28th of July, and was not buried for some 
days after. The disease appeared among Mr. Austin's cattle on October 
21. The herd of Mr. Odell, on whose farm this cow died, was no doubt 
infected by the same animal. His herd consisted of some valuable Jer- 
seys, among which the plague appeared on August 28. We killed three 
of his animals, and they all showed well-marked lesions of the disease. 
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On February 20, visited Mr. Tice, of Newtown, which is a suburb of 
Brooklyn, Long Island. His herd was infected about the middle of Oc- 
tober, Eight of his animals died, and he had continued to iill their 
places with fresh ones. We found 12 of his animals suffering with the 
plague. Two cows were killed — one an acute and the other an older 
case — and both showed well-marked traces of the disease. His herd 
was infected by a cow sent him about the 20th of September. 

A Mr. G-rady, whose stables are in Blissville, a portion of the suburbs 
of Brooklyn, had lost 11 head of cows, out of a herd of 14, since the 
middle of September. 

PENNSYLVANIA. 

I arrived in Philadelphia on February 24, and during the evening 
visited and had a conversation with Dr. J. W. Gadsden, relative to the 
prevalence of the plague in Pennsylvania. Dr. Gadsden showed me a 
private telegram giving him the information that the British Govern- 
ment contemplates raising the embargo on cattle transported from the 
Western and Southwestern States through Canada and shipped to Great 
Britain from ports of the Dominion Government. 

On the morning of February 25, in company with Dr. Francis Bridge, 
I visited the farm of Mr. J. F. Taylor, located near the town of Mai'ple, 
Delaware County, Pa. We found the gentleman's herd suffering with 
the disease. Having selected and paid for four acute cases, the animals 
were slaughtered and examined. The port mortem examination revealed 
all the lesions of the disease in its acute stage. This herd was infected 
by a cow purchased by Mr. Taylor in the Philadelphia stock-yards. She 
was in very good condition, and when she arrived on the farm seemed 
very tired, ij est morning she refused to eat and seemed sick. She died 
in a few days thereafter with all the sj^mptoms exhibited by those that 
have since died of contagious i^leuro-pneumonia. 

On February 26 I visited the farm of Mr. Wynne, near Philadelphia. 
His herd originally consisted of 34 head. Ten of these had already been 
kUled, and two had died of the disease. An examination of those left 
developed the fact that the disease was still present in both an acute 
and chronic form. The owner objected to the slaughter of any of the 
animals. His herd was infected by some cows he purchased in the 
Philadelphia stock-yards. The disease broke out about the first of 
June last. 

On the 27th day of February I visited Messrs. Martin, Fuller & Co., 
who have charge of the Philadelphia stock-yards. They offered me 
every facility for an examination of the premises. During my interview 
with these gentlemen, Mr. Fuller said that something ought to be done 
to relieve the dealers in stock from the oppression of the English em- 
bargo — that the European trade is now carried on at a positive loss, and 
that this loss is clearly traceable to the embargo on our live cattle. He 
further stated that he was in Europe last season, and found the market 
flooded at Liverpool. His stock was detained fifteen days in quarantine 
before it could be slaughtered. Besides the expense of feeding ail this 
time, his animals were positively shrinking in weight— that when they 
were finally slaughtered he was compelled to accept any price oftered. 
He found dealers there who said they could afford to give from $15 to 
$20 per head more for the animals if they were allowed to drive them 
back into the country and slaughter them only as needed. 

During the day I met, by appointment. Secretary Edge, special agent 
of the governor. He seemed to appreciate the fact that more thorough 
and active measures than those heretofore used are necessary for a com- 
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plete supj)ression of the plague. He thinks the better plan would be to 
pay a good price for all exposed animals, and that in the country all ex- 
posed and infected animals should be slaughtered as well as those acutely 
diseased. Under existing circumstances he does not think it would be 
politic for the State of Pennsylvania to thoroughly eradicate the dis- 
ease ; indeed, he does not think this possible so long a.s the southern 
border pf the State is unprotected from importations from Maryland. 
Until quarantine measures are established against this State, or the 
State itself takes some action for the suppression of the disease within 
its borders, the State ®f Pennsylvania cannot hope for success. The 
farmers of Pennsylvania will go to the Baltimore stock-yard to buy 
" frames," and in this way new cases are continually being brought into 
the State. Under the present construction of the law sufficient means 
to pay a fair indemnity cannot be obtained, and to kill even diseased 
animals without funds to pay for them, the secretary believes would re- 
sult disastrously, as it would prejudice the farmers against a better law, 
which is hoped for in the hear future. His policy is simply an effort to 
keep the disease within its present limits with the destruction of as few 
animals as possible. Up to January 1, 1880, the secretary had expended 
but $2,700 in repressive measures. 

On February 28, while examining some cows at the stock- j^ards, •! 
found an acute case of contagious pleuro-pneumonia. The affected 
animal was in a yard with some twenty other milch cows, and all were 
being offered for sale. This animal was seen also by Dr. Bridge. 

On March 1, while examining lungs of slaughtered animals at the 
Philadelphia abattoir, I found one showing the well-marked lesions of 
the plague. The butcher said the animal came firom Illinois, but it was 
afterwards traced to Cecil County, Maryland. 

On the 2d day of March I visited Camden and learned some facts 
relative to the extent of the plague in New Jersey. 

On the 3d instant I attended a meeting of the farmers and stock- 
raisers in the infected district. The meeting was held in Philadelphia, 
and was called for the purpose of devising means for the extirpation of 
the plague. During the day, visited Elm Station, Montgomery County, 
and assisted in selecting six diseased animals from Mr. Wynne's herd 
for the purpose of post mortem examination. 

On the 4th and 5th days of March I was engaged in examining lungs 
of slaughtered animals at the Philadelphia abattoir. I found no traces 
of the disease, but on the 4th instant, while examining^ some cows at the 
stockyards, I found a second case of the plague in an animal that came 
from near Gettysburg, Adams County, Pennsylvania. 

The following are the sources of infection and locations of diseased 
herds in Pennsylvania : 

PJiiladelpMa County. — The Philadelphia stock-yards are infected. 
These yards are constantly receiving and sending out to different locali- 
ties diseased and infected animals. 

Chester County. — Mr. M. Corning, of Chester Yalloy, has a herd of 27 
head, among which the disease has appeared. The herd was infected 
by a cow purchased from a drover, and the infection could not be traced. 

Mr. J. Dickinson, of Chester Springs, has a herd of 28 head. These 
animals were infected by the owner, who brought the contagion from a 
neighboring farm where he had administered medicine to a diseased 
animal. 

Mr. G. V. Eennard, Chester Valley, had a herd of IS animals infected 
by his neighbor's cattle (Mr. Coming's). 
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Mr. Eennard's cattle had. infected a herd of 14 head owned by Mr. 
J. W. Wilson, his near neighbor. 

Mr. C. Holland Frazer, of the same neighborhood, had a herd of 26 
head infected by a purchased animal, which he was unable to trace. 

Mr. W. Pugh, of Chester Springs, had his herd infected by Mr. Dick- 
inson, alluded to above, who visited this herd for the purpose of admin- 
istering medicine to a sick animal. 

W. J. and H. A. PoUock, Downingtown, had aherd of 30 head infected 
by a purchased animal. 

Mr. W. Eeid, West Chester, herd of 5 head, chronic cases ; source 
of infection unknown. 

Mrs. Harmaan, West Chester, herd of 12 head; infected from neigh- 
boring cattle. 

Mr. W. B. Penneypacker, Cambria, herd of 14 head ; probably infected 
from neighboring herd. 

Holmes and Bunting, Oxford, herd of 35 head; infected by Mr. 
Turner's cattle on adjoining farm. 

Mr. M. Young, Bradford, herd of 36 head ; infected by Mr. Turner's 
cattle. 

Between the herds of Holmes and Bunting and Mr. Turner was a large 
nleadow. The bulls broke down the two intervening fences, and the 
herds mingled in the meadow. The herds were separated as soon as 
men on horseback could separate them, but not soon enough to prevent 
infection. 

Montgomery County. — Messrs. J. L. and A. S. Eeiff, Worcester, herd 
of 15 head. Jacob L. Eeiff had bought of five different dealers during 
May and June, and it was impossible to teU from which one the disease 
came. Two animals had died, and two others had been killed by order 
of the State inspector. Five others had been slightly affected, but had 
recovered. A. S. Eeiff purchased a cow of his son in July, about the 
time of the outbreak. One animal died, and a second one was condemned 
and killed by order of the State inspector. Five other animals were 
affected, but all had recovered and had l)een released from quarantine. 

Joseph Tyson, Worcester, herd of 13 head. Mi'. Tyson purchased 
a cow of a man who had previously purchased her at the Philadelphia 
stock-yards. She was killed on September 24, 1879, by order of the 
State inspector, but as she had been isolated on the appearance of the 
first symptoms of the disease, only one other was infected. 

Charles T. Johnson, Lederachsville. This gentleman's herd was in- 
fected by an animal purchased from a dealer. Up to the date of the 
first inspection in October last, five animals had died. One was after- 
wards condemned and killed. Five out of the remaiuing ten were af- 
fected, but had recovered. 

Peter M. Frederick, Lansdale. Herd quarantined January 29, 1880. 
The infection was communicated by a cow purchased in the Philadel- 
phia stock-yards. Two animals had been condemned and killed. The 
remainder — ten animals — were free from disease on March 4. 

Jacob D. Wisler, Worcester. Herd quarantined February 6. Three 
animals had been condemned and killed, and three others were sick. 

John C. Blattucr, Worcester, herd of 16 head. The plague had pre- 
vailed in this herd in a mild form for the past four months. None 
of his animals died, and he did not suspect the nature of the disease. 
His cows were greatly reduced and he had been I'eeding at a loss. 

One of Ms animals had commenced to lay on fat, and all were free 
from disease except the altered structure of the lungs, the natural result 
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of the disease. This herd was infected by Mr. A. F. Eeift's cattle, men- 
tioned above. 

W. W. Latrobe, Merion, herd of 14 head. 

W. Wynne, Elm Station, herd of 28 head. This gentleman had lost 
several animals. The infection came from a cow purchased at the West 
Philadelphia stock-yards. 

Bucks County. — Aaron Yoder, Dublin. This herd was quarantined 
September 25. The first cow to sicken was one that he purchased two 
weeks previously. As she had passed through the hands of three dif- 
ferent parties, it was impossible to trace her back satisfactorily. Three 
out of the four were affected, but had " recovered." 

Isaiah Kletzing, Dublin. This herd received its infection from Yoder's 
cattle before they were quarantined. Three animals had recovered. 

Lehigh County. — Charles Krauss, East Greenville. This herd was 
quarantiaed December 13. The infection cametlirough a cow purchased 
at the Baltimore stock-yards. Two animals died and eleven were con- 
demned to be killed. Thirty animals remain, and are thought to be free 
from disease. 

Cumberland County. — Samuel Hess, Eberly's Mills. Herd quarantined 
March 20, 1879. Infected by cattle coming from Baltimore stock-yards. 
This herd is in York County. 

Delaware County. — E. L. Jones, Upper Darby, herd of 49 head. In- 
fected by purchase from Philadelphia stock-yards. 

Thomas Cunningham, Upper Darby, herd of 21 head. 

J. Gr. Haenn, Darby, herd of 14 head. 

J. Likens, EidleyviUe, herd of 15 head. 

J. P. Taylor, Marple, herd of 36 head. One third of his animals had 
died, and the disease was still present. 

Lancaster County. — J. P. Turner, near Oxford, Chester County, herd 
of 52 head. Infected by adjoining herd, into which the disease had 
been introduced by some calves brought from the State of New York. 

David Williams, Coleraine. This herd had come in contact with the 
diseased Oxford herd, and was quarantined before any symptoms of the 
disease appeared. 

Lane Gill, Coleraine, herd of 6 head, adjoining above. 

Adams County. — J. Bedding, Gettysburg, herd of 13 head. Infected 
by purchase from Baltimore stock-yards. 

NEW JEKSET. 

The following are the locations of some of the diseased herds in New 
Jersey at the time of my investigations in February: 

Atlantic County. — ^Benjamin Gibberson, Port Eepublic, herd of 11 head. 
This herd was quarantined October 29, and again on November 28, as 
chronic caseg. Eight animals had been affected by the disease. ' 

H. A. Johnson and WUham Eamsay, both of Port Eepublic. The 
herds belonging to these gentlemen were diseased and in quarantine. 

Gloucester County. — Charles B. Leonard, of Paulsboro, has two farms, 
upon one of which he has a herd of 22 animals, 6 of which are suffer- 
ing with the plague. He has 28 animals on the homestead farm, only 
1 of which has shown symptoms of the disease. Both herds are in 
quarantine. 

Benjamin G. Lord, Woodbury, herd of 25 head. On June 13, 6 of 
these -animals were suffering with the plague. October 27 there were 
131 of these animals sick. On November 25 the same number were suf- 
fering with the disease, and were aU in quarantine. Of the first lot of 
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25 animals, 6 were attacked and 3 died. He then bought four or five 
fresh animals. These remained in good health for five months and 
twelve days, but of the original animals 21 had suffered with the conta- 
gion. 

Camden County. — An occasional case of pleuro-pneumonia had been 
found here, but no great amount of the disease had ever existed. A 
most thorough system of inspection of cattle coming from Philadelphia 
had been established here, and its rigid enforcement had undoubtedly 
been of great service in preventing the importation and spread of the 
contagion. From August 28 to December 15, 217 animals, known to 
have been exposed to infection, were returned to Philadelphia. Forty- 
one head of these were suffering with plain and unmistakable symptoms 
of the malady. 

Burlington County. — Howard Stokes, West Hampton, herd of 11 head. 
Quarantined June 20, but did not obey quarantine regulations. 

Job Ewan, Mount Holly, herd quarantined- July 11. One acute case. 

D. Maloney, Eecklesstown. Lost 1 animal on January 26. 

William Murray, Jacksonville, herd of 14 head. There have been 
4 acute cases in this herd, and 2 animals have died. He will probably 
lose others. The herd was quarantined July 11. 

Ocean County. — E. H. Jones, Forked Eiver, herd of 29 head. There 
have been 27 acute cases in this herd. Six animals were kQled on Octo- 
ber 2, and on the 15th of the same month the balance were slaughtered. 
The infection to this herd was brought in some calves purchased iq 
Fortieth street, ISTew York City. From October, 1878, to October, 1879, 
Mr. Jones lost 32 animals by tliis disease. 

At the same place as the above, Mrs. Strut has 1 animal. Captain 
Wilson 3, and James Holmes 23, all of which are infected and quaran- 
tined. 

Mercer County. — G. E. K"eunamaker, Pennington. On November 17 
3 of his animals were suspected. On the 20th of the same month 2 
acute cases had developed, and the herd was quarantined. One animal 
was slaughtered on January 17. Two animals recovered and are stiU 
on the place. 

William Walton, Dutch IsTeck, herd of 32 head. On May 5, 1 acute 
case appeared. On May 15 the animal was very sick, and, as other 
cases were developing, the herd was quarantined. The owner did not 
believe his animals were affected with the plague, and faded to ob- 
serve the quarantine regulations until one of the animals was killed in 
order to prove the fact. The herd becoming seriously affected, Mr. 
Walton sold, on October 29, all his animals to a butcher. This herd 
was infected by a cow purchased in ISTew York. She calved, and her 
offspring, at five weeks old, showed well-marked lesions of contagious 
pleuro -pneumonia. 

Monmouth County. — D. C. Eobinson, West Freehold. One cow died 
of the plague on May 13. On the 19th of the same month another 
cow showed symptoms of the disease, and the herd was quarantined. 
On June 11 3 more animals were sick, 1 of which has since died and a 
second one recovered. The quarantine is continued. 

A. D. Vorhees, Adams's Station, herd of 5 head. One of the animals 
was found sick on October 13, and the herd was quarantined. On 
the 16th of the same month another animal showed symptoms of the 
disease. One of the afflicted animals was killed. On jSTovember 19 a 
third animal was taken sick. The herd is still in quarantine. 

Pliny Parks, who resides on an adjoining farm, had a herd of 8 ani- 
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mals infected. One was killed and tlie remainder quarantined on Octo- 
ber 16. 

D. W. Watrous, Pertli Amboy, herd of 13 head. His herd was quar- 
antined March 29, 1879. October 13,' nearly six months after, he still 
had 11 head. On February 5, 1880, having added to his herd, he had 
13 animals, 3 of which were sick and the others reported as well (?). 
The 3 sick animals were quarantined and the remainder were set at 
large. 

Isaac Morris, Metuchen, herd of 14 head. The first case of the plague 
was discovered in this herd on May 22. The animal was taken to the 
butcher and killed, and the herd quarantined, which is still continued. 

Hunterdon County. — Joseph Exton, Clinton, herd of 51 head. On June 
9, 18 of the animals were found suffering with the disease and were 
quarantined. The quarantine is still continued. 

Morris County. — D. Frank Oorl, Sterling, herd of 13 head. On March 
26, 11 head were sick. On February 20, but 5 animals remained, 1 of 
these showing old lesions. They are in quarantine. 

JBenjamin Eunyon, Millington, herd of 20 head, 12 of which were sick 
on June 13, when the animals were quarantined. Two animals were 
killed; and on the 26th of June 8 animals were sick out of the 18 re- 
maining. Two new cases had occurred, but the others were improving. 
The herd is still quarantined. 

Mary Smith, Chambers street, Newark, herd of 5 head. October 24 
1 animal was sick. On the 28th of the same month a second 1 was 
attacked, and 2 were killed. On January 14 the others were reported 
as recovered, but were stiU quarantined. 

AlLlce Kennedy, EoseviUe, had 1 animal affected with the plague, 
" which was killed August 14. 

Union County, — C. E. Winans, Salem, herd of 9 head. Had lost 2 
animals up to August 5. The remainder were sick nnd in quarantine. 

Louis E. Meeker, Salem, herd of 13 head. Five animals were sick on 
August 1, when the herd was quarantined. On January 2, having pur- 
chased another animal, he had 14 head. Three of these were chronic 
cases, and were ordered quarantined for 30 days longer. 

•J. O'Callighan, Salem, on August 26, had a herd of 9 head, with but 
one animal sick. Up to IsTovember 12 he had lost 5 animals, and had 
but 4 left. On January 20 he was visited by the State inspector, but 
refused to drive his cattle in from the field for examination. The offi- 
cer, on threats of personal violence, ordered him to keep up the quar- 
antine, and left without making the examination. 

E. A. Bloomfleld, Salem, herd of 4 head, 1 sick ; quarantined Aug- 
ust 26. Had one chronic case on January 1 ; quarantine continued. 

F. Saltzmen, Eoselle, herd of 3 head, 2 sick ; quarantined September 
3. On January 20, 1 animal was sick and the herd was still in quar- 
antine. 

Bergen County. — 0. McMichael, Leonia, herd of 21 head; 5 sick; quar 
antined April 1; on July 11 had 2 animals sick, and on January 21 had 
but 5 animals left, 2 of which were sick ; quarantine- continued. 

Christian Freund, Closter; herd of 10 head; 5 sick; quarantined ;N'o- 
vember 11. The same report of this herd was made on Ifovember 19. 
It is still in quarantine. 

Hudson County. — The disease exists in the following localities : 

Stables Nos. 133 and 144 Essex street, Jersey City. 

Jersey City Heights. — Mary MuUin, 106 Thorn street; J. Lewis, corner 
Hutton and Sherman streets ; J. Platz, 899 Montgomery street ; J. Gur- 
rey, Hopkins street ; Martin Staunton, Hopkins street ; George Eeed 
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87 Germania avenue ; J. Leddey, Felson and Charles streets ; J. Eyan, 
25 Laidlaw avenue ; Jonathan Meyer, 22 Gardner street ; John Bosch, 
Congress and Hancock streets. These localities are all in quarantine. 

Greenville. — B. 0'l!feil, Brittain avenue; William Shaw, opposite cem- 
etery ; Mrs. Corcoran. All quarantined. 

Rdbolien. — Benjamin Engle, 200 Newark avenue; John Torpey, 172 
Grand street ; V. Cohen, old small-pox hospital. (Mr. Cohen, having 
diseased animals, desired a permit to put a fresh cow in his stables; he 
was refused, but he stated to the ofEicers that he should put her in any 
way. This he did, and I afterwards saw this cow in his stable suffering 
with the disease in its acute stage.) Michael Eeynolds, 165 Grand 
street. 

West HoboJcen. — J. Claude, Cortlandt street; Harris Aaron, Newark 
street; H. M. Nass, Hollingen; Mrs. Schmidt, Hackensack plank road; 

B. Benjamin, Cusset street; Kuntzle, Blume street; Mrs. Schlooler, 

Blume street ; Ernest Weiss, Demot street, Oldmeyer, Boulevard. 

Secaucus. Latenstein, county road; H. Fisher, Secaucus road; 

Loeffle, race course ; Bryan Smith, race course; IS. Wohlker, race 

course ; H. Black, North Bergen. 

DELAWABE. 

The only information I have as to the prevalence of the disease in 
Delaware I received in the course of a conversation with Mr. George 
G. Lobdell, presideiit of the Wilmington Car- wheel Company. His 
farm is located in Newcastle Hundred, about two miles from Wilming- 
ton. In 1858 he had a valuable herd of animals. During this year con- 
tagious pleuro-pneumonia broke out among some cattle on a farm about' 
three miles from his place. Fearing the infection of his herd, he com- 
menced to sell off his cattle as he could find purchasers, but before this 
was accomplished, and perhaps within four months, it reached his farm, 
and by spring he had but one animal left. For two years after this he 
was without cattle, but at this time he commenced to stock his farm 
again. About six years ago the disease was introduced into a herd 
kept on a farm about two miles from his place. His own cattle re- 
mained exempt until about two years ago, when they were again infected. 
Since then he has been using the fumes of burning sulphur, and has 
had no fatal cases. Mr. Lobdell informed me that some sort of a law 
had been passed by the State looking to a suppression of the disease, 
and that three commissioners had been appointed by the governor to 
superintend and enforce its provisions. 

MAKYIiAJSTD. 

Although it has long been known in a general way that contagious 
pleuropneumonia existed among the cattle of this State, no effort on 
the part of the authorities has ever been made to ascertain with any ex- 
actness the localities of the diseased herds. 

On the 8th of March I proceeded to Baltimore, where I at once called 
upon Mr. William B. Sands, editor of the American Farmer, a gentle- 
man who had greatly interested himself in this matter, and who gave 
me all the information in his possession as to the location and extent of 
the plague in the State, as well as kindly furnishing me with letters of 
introduction to the officers of the different agricultural societies through- 
out the State. 

On the 9th of March I visited Hagerstown, the county seat of Wash- 
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ington County, where, on the next morning, I called upon P. A. Witner, 
esq., secretary of the county agricultural society. He said that he did 
not believe there was any disease in the county ; that upon the day be- 
fore there had been a meeting of the board of agriculture, at which there 
had been a good representation from all the different sections. Those 
present agreed that they had never known or heard of a case of lung 
plague in any part of the county. 

I was next introduced to Mr. J. B. Bausman, a cattle dealer of this 
place. In the pursuit of his business he had been all over the county 
repeatedly, but had never known of a case of the disease. The drift of 
cattle in this place was entirely from Western Virginia through to Bal- 
timore, never, so far as he knew, from Baltimore here. In his trade he 
feels very much the evils of the English embargo. It makes a differ- 
ence to him of at least $10 per head in the price of his cattle. I then 
saw Dr. H. J. Cozens, an English veterinary surgeon, who had been 
located here for the past 15 years, and whose practice extends over the 
entire county. He had had a considerable experience with the lung 
plague in England, but had never seen but one case in this country, 
and that was many years ago, in Virginia. He is sure there is none in 
this county, nor has there ever been. Several other gentlemen from 
different localities were seen, but always with the same result. One 
farmer had a cow which he had recently bought that was coughing and 
not doing well. I visited her and found her suffering from tuberculosis. 

In the afternoon I proceeded to Frederick City, the county seat of 
Frederick County. Here, upon the 11th of March, I called upon Mr. J. 
W. Baughman, secretary of the local agricultural society. He did not 
know of any diseased animals, but took me out to ^he court-house, where 
we saw and questioned a number of gentlemen from different parts of 
the county. None of these knew of any cases of this disease ; they 
were very sure that had there been any unusual sickness they would 
have known of it. 

I next saw Dr. P. E. Courtneay, an English veterinary surgeon. He 
had been here but a comparatively short time, and had heard of nothing 
that caused him to think there was any of this disease in the county. 
He kindly offered to bear the matter in mind, and if any cases of the 
disease came to his knowledge he would let me know at once. Here, as 
in Washington County, the whole drift of cattle is from west to east. 

In the afternoon 1 went to Westminster, the county seat of Carroll '' 
County, and with my letter of introduction called upon Col. W. A. 
McKilUp, president of the county agricultural society. He was sure there 
was no disease of the kind in the county, but he said that it was quite a 
common thing at certain seasons of the year for cattle to be brought 
here from Baltimore. This I regarded as a very suspicious circumstance, 
and so asked for an introduction to some cattle dealer in town. This 
was kindly gi'anted, and I proceeded to call upon Mr. Edward Lynch, 
He said: "Farmers hereabouts generally make milk for the Baltimore 
market, and procure their cows from among themselves ; but from the 
time that grass comes up until late in the faU of the year some of them 
are in the habit of feeding cattle ; that the cattle for this purpose are 
generally bought at the ' scales' in Baltimore; that in this way, last 
fall, Mr. Samuel Cover, of Silver Eun, this county, procured some stock 
which, after having been on his place for a short time, developi-d disease 
of some sort ; some died, and some that were sick got well. Also, a Mr. 
Beacham, of Westminster, had had trouble of a similar nature for some 
time past." In a general way he knew that the farmers hereabouts were 
somewhat frightened about contagious pleuro-ijneumonia. 
120D 
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March 12.— Drove to tlic farm of Mr. Samuel Cover, above referred to, 
at Silver Euu, aucl fouud tliere three cases of chronic contagious pleuro- 
pneumonia. This geutiemaii stated that he had got the disease last fall 
through some steers that came from Southwestern Virginia, but which 
had stopped at the Baltimore stock-yards for some little time, at wiiich 
place he had bought tltem. Some four or five t, eeks after he got them 
home the disease broke out among them. He had at that time some 80 
head of neat stock. Of these 15 v.'ere sick. When the disease first 
showed itself he put all the sick auimals in a buikliug bj' themselves, and 
had all his pfables thoroughly disinfected. This was kei)t up all the 
time, aud the places repeatedly whitewashed. In all, 4 auimals died, 2 
of them the Baltimore steers ; the other 2 were cows which he had had 
for some time. Mr. Cover further says that noio when he gets cattle he 
always puts them by themselves in a building entirely away from his 
regular cow-stables, and hopes in this way to avoid any future out- 
breaks among his herds. 

Eeturning to Baltimore on March 17, in company with Dr. Daniel Le 
May, a vetoriiipry surgeon, I visited a herd of milch cows kept at a 
dairy in "Woodbury, near Baltimore. Here we found 1 acute and 2 
chronic cases of the plague. The man in charge said that he had got 
through with the disease, from which he had suffered greatly, some two 
months ago, by selling out all his sick animals. From here we went to 
another large dairy in the same neighborhood. The gentlemanly owner 
informed us that he had had none of the disease for sometime; that his 
plan was to buy often and seU often. In this way he found that he 
could keep up hisj milking stock and keep rid of the disease. From here 
we visited a neap neighbor living on the direct road to the city. In an- 
swer to questioais this man said that he did not know if his neighbor 
(the one fron%whom we had just come) called it having the disease or 
not, but that he drove many a sick one past his house on his way to the 
Baltimore market. He (our present informant) was free to say that he 
followed this same practice himself, and had done so ever since he lost 
his first 8 animals. He supposed this was not right, but his neighbors 
did it, and so he did. Summer was invariably the worst time there- 
abouts. The next place visited was about 2 miles distant, and on a dif- 
ferent road. The dairyman here had suffered greatly in the past, but 
thought that now, by selling the sick ones, he had nearly rid himself of 
the plague. 

March 18. — We drove in several directions around the city and found 
the disease or its effects in all the herds except one that we visited. 

March 19. — To-day we examined a number of the cow-stables in the 
city itself, iu Avhich many chronic and a few acute cases were found. 

March 22. — Went to Harford County, where the disease was reported 
as existing iu a number of different dii-ections. However, we concluded 
to visit the farm of Senator George A. Williams, v/hose herd of fine 
Alderneys have been suffering more or less from' the scourge for the 
past two years. Hore, among several chronic eases, was one that, al- 
though he had been sick for some time, was making no progress towards 
a good recovery. This animal tlie overseer consented to let us kill. 
The autopsy showed, well marked, the lesions vl the disease. The infec- 
tion here, as with all the other outbreaks hereabouts, came from Balti- 
more. At this point further investigations were given up for the pres- 
ent, and it still remains, in order to properly finish this report, to make 
an examination of the remainder of this State, the District of Columbia, 
and Virginia, in all of which places it is believed that contagious pleuro- 
pneumonia of cattle exists to a greater or less extent. 
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As a result of my investigatiolis thus far, I find this nnuous foreign 
plague actually existing among cattle in the following States: 

OONNEC'iTCUT.~In Fairfield County. 

New Yokk. — In New York, Westchester, Putnam, Kings, and Queens 
Counties. 

New Jbesey. — In Atlaiutic, Gloucester, Caiadeu, Burlington, Ocean, 
Mercer, Monmouth, Middlesex, JSunterdou, Morris, Essex, Union, Ber- 
gen, and Hudson Counties. 

Pennsylvania. — In Philadelphia, Chester, Montgomery, Bucks, Le- 
high, Cumberland, York, Delaware, Lancaster, and Adams Counties. 

"Maeylawd. — In Carroll, Baltimore, Harford, and Cecil Counties. 
The middle and southwestern portions of this State have not yet been 
visited. 

No examination has yet been made in the District of Columbia or of 
the infected territory of Virginia, but, as the plague prevailed quite ex- 
tensively in both of these localities last season, it will no doubt be found 
still in existence when the investigation takes place. 

A map showing the extent of the infected territory accompanies this 
report. 

BespectfuUy submitted. 

OHAELES P. LYMAN, If. E. C. Y. 8. 

Washington, D. C, Axml 16, 1880. 



PLEUEO-PNEUMONIA OE BOVINE LUNG PLAGUE. 

The following article on the subject of the contagious lung plague of 
cattle is from the pen of Dr. Jambs Law, and appeared in the National 
Live Stock Journal for January last. It presents strong arguments in 
behalf of national interference for the suppression of this destructive 
malady, and it is inserted here for the purpose of directing general atten- 
tion to the great importance of the subject, and the necessity for speedy 
action if the disease is ever to be eradicated in this country. Dr. Law 
says: 

AgaiJi and agiiin iu these columns we have set forth the need of national interference 
to extirpate foreign animal plagues. For a number of years hefora the inaugur.atiou 
of the present movement for the suppression of the lung plague of cattle, -^ro continu- 
ally sounded notes of alarm, ajid called for a national, «ud aiot a mere State or local 
intervention. Kow, -when at last the matter is likely to secure the attention of Con- 
gress, we wish once move to state succinctly the main reasons why this sho-ild receive 
the ijrompt and vigorous attention of the general government. 

In approaching the sitbject of the protection of animals from ra*-iTe and imported 
plagues, we are overwhelmed by the vastuess of the field, and are fully convinced that 
the public mind of the country is not prepared for the iiercalcan task of suppressing 
the whole list. For the present, et least, it would be well that tiiis work should be 
divided, and that a great portion of it should bo left in abeyance until, by a successful 
experience with the more urgent of these aflections, a public confidence iu veterinary 
sanitary measures can be created, A large number of animal contagions, and of 
dangerous animal parasites, are communicable to the human subject, and these 
accordingly directly interest the National Board of Health, and demand its interven- 
tion on behalf of humanity. * * » 

Besides those there are a large number of contpgions and parasites that confine their 
ravages to the lotver animals; and that must be dealt with from a diiferont stand- 
point, as impairing our agricultural industry and draining away the national wealth. 
Some of these already subject us to enormous yearly losses, the so-called hog cliolera 
causing deatlis of swine to the valuoof ^SOjOOO.OOOto 140,000,000 Tier annum ; the trichina 
having driven our hams and bacon out of tlie market in certain countries of Europe; 
the lung worms, intestinal worms, scab, and foot-rot having depopulated the sheep 
runs on large tracts which aro admirably adapted to wool-growing; and the Tesas 
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fever having caused extensive yearly losses in tlie Middle and Northern States. But 
among all these, and many more, one affection stands out as pre-eminently demanding 
suppressive measures. The lung plague, which has for many centuries desolated the 
herds of Europe, has invaded our territory, where it has not only maintained itself for 
thirty-seven years, but has spread three hundred miles from its original center, in a 
direction opposed to the steady current of cattle traffic. If neglected, it must take 
hut a short time longer to reach the open cattle ranges of the South and West, whence 
it will he impossible to expel it. It is characteristic of every true plague that the 
wider its area the greater its power for rapid diffusion. The larger the tract of 
country infected, the greater is the number of diseased herds and animals, and the 
greater the danger of shipments from such infected to States and districts as yet free 
from infection. Again, the wider the infected area, the more extensive is its border, 
and the greater the number of points at which infection may be conveyed to adjacent 
herds in territory hitherto uninfected; also, the greater the area, and the more ex- 
tended the outer line of infections, the greater the likelihood that this shall include 
a route or channel by which cattle are continually sent out into States as yet uninfected. 
Once more, the present increasing interest in live stock is determining a constantly 
increasing draft on the eastern herds for valuable sires to improve the oattle of 
the West and South. The wider the area of infection, the greater the likelihood that 
one such sire may be carried out to the plains and infect the fenceless ranges, from 
which the poison could never be eliminated. No more is wanted. One animal landed 
in Brooklyn has infected seven separate States, and one infected animal landed on the 
plains, or in Texas, will secure the spread of this pestilence over the whole country, 
and entail its permanent ravages among our herds. The momentous consequences of 
Buch an accident cannot be fairly estimated. England, with her 40,000,000 of cattle, 
lost $500,000,000 in the course of thirty-five years ; we with our 100,000,000 should lose 
over |1,000,000,000 in deaths alone in the same length of time. 

This infection of the South or West may hapijen any day or any hour. The high- 
class herds of our infected States are not exempt from this disease, and it has been 
our sad experience to see it in the finest Jerseys and Ayrshires. We have known the 
owners of such animals (thought to be convalescent, but really carrying large encysted 
masses of diseased and infecting lung within their chests) anxious to dispose of them 
and realize some salvage from the wreck of their splendid herds. No ordinary pnr- 
chaser would have suspected these animals, and yet they carried within them that 
which, if transplanted to the West, might have proved the starting point for a general 
infection of the continent. 

RBLATIVE DANGERS FROM BOVINE LUNG PLAGUE AND OTHERS. 

Like all true plagues, this gains new force with every step made in its advance. 
As the malady is developed in this country by contagion only it secures an«-<vdditional 
advantage with every new animal infected. Every new case of sickne69>is but an- 
other manufactory of the virus, spreading this on the air in countless myriads with 
every breath expired. No change of latitude or altitude, no modification of season or 
climate, no alternations of heat or cold, no change geological or atmospheric, no altera- 
tions, electrical or telluric, will rob the poison of its virulence or destroy its vitality. 
The plague once introduced prevails alike on the mountain top and in the valley; on 
the sea-coast and on the inland plains ; in the sweltering heats of Africa and in the 
frigid winters of St. Petersburg and New York. The one condition of its propagation 
is the contact of the poison with the body of a susceptible subject. 

COMPARISON OF BOVINE LUNG FEVER WITH YELLOW FEVER. 

In connection with health laws and their administration, no subject has of late more 
profoundly exercised the minds of the medical profession and the laity than that of 
yellow fever. Yet, terrible as this malady is, and fresh as are our recollections of its 
devastations in Memphis and other Southern cities, it is lacking in the most danger- 
ous features which invest the bovine lung plague with its special pestilential chara<i- 
acter. Yellow fever cannot prevail in cold weather, and its germs are permanently 
destroyed by the winter's frosts. No matter how extensive its prevalence in our sum- 
mer, a severe winter will eifectually eradicate it; and on the return of summer it 
must start anew from another importation, or perhaps from one or two centers where 
it may be developed in the United States itself. An unusual extension of the poison 
in one year gives it little or no advantage for the next, and therefore the loss of one 
or of ten years in applying restrictive measures will not in the least interfere with 
their final success, ^t with the lung plague of cattle, as we have seen, it is far 
otherwise ; it advances with insidious but constant steps in summer and winter alike, 
and every new step achieved is a material and permanent gain in its progress towards 
a general infection. With this aifection the loss of a year is a certain and permanent 
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loss, and wiU entail a materially increased outlay for its extinction, while in individ- 
ual casesthe loss of a single day or an hour, even, may allow tlie iireparalile infection 
of tlie Plains. 

Again, yellow fever is generally connected with filth, and will inevitahly die out in! 
the presence of absolute cleanliness. But the virus of lung plague is certainly repro- 
duced in the body of the sick animal, and exhaled with every breath, so that it is dif 
fused widely, and in a highly virulent condition on the purest atmosphere. No clean' 
liness of buildings or drams, no purity of the air, can protect against a contagion like 
this ; the one effectual resort is to stop the production of the virus in the infected sys- 
tem, and to destroy what has been already produced. 

C0MPAEI80N OF LUNG PLAGUE AND TEXAS FETBR. 

Texas fever is no more dangerous to cattle than yeUow fever is to man. It extends 
from the States on the Gulf in summer only, and in all the Middle and Northern States 
a severe winter destroys its germs. Moreover, its virus is not diffused on the atmos- 
phere, but is confined to the pastures on which the Southern cattle have grazed. After 
these Southern cattle have been removed, a simple fence is sufficient to bar its progress 
to stock in the field adjacent. The loss of a year in dealing with such a disease is 
therefore of comparatively little importance. The loss is of time only, for next year 
the fever has to begin anew its progress northward from its permanent home on the 
borders of the Gulf of Mexico. A neglect for any number of years does not very ma- 
terially widen the area of its prevalence, and at any time in the future it may be taken 
np and dealt with as economically and with as good hope of success as it could have 
been at any period in the past. Yellow fever, therefore, and Texas fever, are to be 
viewed rather with respect to their present fatality than their future results. In this 
they are to be viewed as allied in their prejudicial results rather to injurious condi- 
tions affecting finance, banking, commerce, railroads, canals, shipping, &o. ; the evil 
is not cumulative, and may be corrected at any time with immediately good results. 
With lung plague, on the other hand, the peril for the future increases in ratio with 
the animals and area infected, and the pestilence may at any moment pass beyond our 
control. If we leave out of view the moral aspect which gives yellow fever its special 
claim, and consider the three diseases simply as pestilences, there can be no hesitation 
in pronouncing the bovine lung plague immeasurably more virulent, more pregnant 
with lasting and irreparable danger, and more imperative in its demand for immediate 
administrative action than either of the others. 

COMPAEISON OP LUNG PLAGUE WITH SWINE PLAGUE, GLANDERS, CANINE MADNESS, 
MALIGNANT ANTHRAX, TUBERCULOSIS, AND MILK SICKNESS. 

A compirison of these will furnish abundant reasons why the preference in admin- 
istrative iiction should be given to the bovine lung plague. The exotic origin of this 
plague of cattle, and its recurrence on this continent by contagion only, gives a most 
perfect assurance that we can perinanently extirpate it. But with the other affections 
named it is far otherwise. There is a strong probability that all of these may be pro- 
duced in our own land by unhygienic conditions — may be generated de novo — a first 
case may be generated without any antecedent imported one ; and thus, although we 
could to-morrow extinguish every spark of the infections of these diseases, there are 
reasonable grounds for supposing that before the end of 1880 one or more new cases 
would have developed of themselves, and would require new efforts at extinction. 
No measures for the suppression of these diseases can therefore assure a permanent 
eradication of them, but a perennial vigilance must be maintained to suppr&ss the 
centers of infection in the already diseased animals, and to remove one by one the 
mass of unhygienic conditions which are the creative causes of these affections. This 
is a work which will task the knowledge, wisdom, and energies of many generations 
yet to come, and cannot be disposed of, hke bovine lung plague, by the energetic work 
of a year or two. 

COMPARISON OF LUNG PLAGUE WITH SOME DANGEROUS PARASITIC DISEASES. 

Parasitic diseases of animals have an importance that cannot be ignored. It has 
been shown that 8 per cent, of the hogs killed in Chicago are trichinous ; that lung 
worms have killed lambs by the 100,000 in single counties in Iowa, Ohio, Illinois, and 
elsewhere ; that much of the so-caUed hog cholera in different States is but the ravages 
of lung worms ; that even scab temporarily ruined the wool-growing industry not long 
ago in Iowa, and still ravages certain other States; and that "intestinal worms have 
been equally destructive in other directions. These mostly spread through the eggs 
and embryos deposited in moist soil, and in wells, pools, and streams, and may be car- 
ried by infected animals from place to place, but they are not wafted far on the air, 
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nor is tlipir vireserraUon anfl extension so reflonbtaljle as in the case of the lung-plagno 
\'ii'ns. Moreover, several of the parasites of farm animals infest so many others, ivild 
and tame, tluit the question as to whetli'-r tliey can ue certainly eradicated cannot 
ho answered lyith the conftdeHce with which we can speak of the extinction of the 
lung plaffue. 

From iiiiese considerritions of the most daugerons infections and parasitency of ani- 
mals may be deduced the conclusion that the bovine Iniig-plague is that which at 
present threatens the conntry with the greatest peril, and which at the same time can 
he most certainly and effectually expelled from our shores. For the others wo can af- 
ford to wait; but with this delay ia suicidal. 

NEED OF EXECUTIVE ACTION BY THE UNITED STATES GO'S'ERNMENT. 

The necessity for action being admitted, the question ari.ses, By whom should such 
action be talien ? NeM^ York is operating under State authority, and many think this 
all-sufficient, and point to Massachusetts as an example of the successful extinction of 
the malady by an individual State. But the same course could never have been suc- 
cessful in Massachusetts had she , like New York, been the entrepdt for cattle shipped 
from infected States. MassRphusetts has kept clear of this plague for fifteen years, 
it is true, but this could never have happened had her weekly aocessions of thousands 
of cattle been dr;iwa from Long Island, New Jersey, Delaware, Virginia, and Penn- 
sylvama., in place of from the great uninfected "West. In view of the vitalimportanco 
of national action in this matter, we siibmit the following 

REASONS WHY THE WORK OV STAJITING OUT THE LUNG PI^GUE OF CATTLE SHOULD 
BE A 3SATI0NAL MOVEMENT. 

1st. The plague is an exotic, and if once suppressed would never re-appear in 
America unless reimported. It is the duty of the national government to protect the 
entire nation against a foreign invasion, i%ad against any importation that tends t©! 
ruin our native industries. Therefore the national government should extirpate tMa 
imported pestilential incubus on our live-stock industry. 

2d. The plague is gradually extending to the West aud South, and if neglected 
must lay the whole continent under contribution. It is the duty of the United States 
Government to regulate and protect inter-State ooaimeroe; and if it allows one State 
to harbor and dispense a disease which is not only ruinous to her own cattle trade, hut 
also to that of her neighbor, it is forgetful or untrue to the sacred trust reposed iuit 
as a national administration. 

3d. If the plagTie were to reach the unfenced cattle-ranges of the South and West 
it would be impossible to eradicate it, as herd mingling with herd would infect each 
other, and one herd suoeeeding another on the same pasture would talce in the infec- 
tion left by its predecessor. Wherever this disease has been introduced into such opea 
common pastures the same result has followed — it has maintained a permanent resi- 
dence. For examples we need only point to the Steppes of Europe and Asia, to Aus- 
tralia, to South Africa, and to the common pastures around our large Eastern cities. 

4th. The State wealth in the South (Texas) and West is made up of live stock to a 
far greater extent than in tlie East; and the foreign market for beef is supplied main- 
ly by the West. It follows tl; Lit the West has a far greater interest in this matter 
than the East, whether vie^s'ed in the light of the preservation of their own. herds or 
the maintenance of their foreign market. The West, therefore, or, rather, the whole 
country, should contribiite to the expense of exterminating this disease. 

5th. The disease is more violent and fatal in warm climates than iu cold ; therefore 
the relative mortality mitst be greatly enhanced should the affection be subjected, aa 
it soon must be, to the hot summers of the Gult States and the Mississippi Valley. 
This, again, is a cogent reason why the as yet uninfected States should join in stamp- 
ing out the pest before it shall have invaded their own herds. 

Gth. The infection of the South and West will inevitably spread the disease over 
the whole of the Middle and Eastern States. Texas and the plains are at the source 
of the cattle traffic, Their live stock are sent North and East to finish off, and are 
shipped to the seaboard in railway cars. If once infected, the Western States must, 
therefore, rapidly spread the infection into ad,jacent States and contaminate the rail- 
road cars, loading-banks, and yards, so that these, in their turn, must become active 
media of the poison. No State, therefore, can be protected if once the West becomes 
infected. The following may he adduced in further illustration of this : 

7th. As the seeds of this disease remain latent in the system for a period var.\*ig 
from ten days to Uiroe and a half months, aud only becoine manifest by tlieir effects 
at the end of this time, iufected cattle may be carried from ocean to ocean, or from 
the Lakes to the Gulf, and remain thereafter for weeks and months in apparent healtli, 
and yet spread pestilence aud destruetioii in the end. With such a disease, and -wifiJi 
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the large cattle-traffic from the West, it is certain that contagion itrast be quickly 
\ carried in the channels of such traffic as soon as the infection shall have xioUuted its 
source. 

8th. If, to avoid this ctanger, it is proposed to quarantine all cattle passing Irom 
.State to State, safety would require a quarantine of at least three months (this was 
the period of incuhatien in the cattle that infected Norway and Australia, respectively, 
and the period was still greater in the case of the bull that contaminated Sou Eh Africa). 
Suppose a quarantine of this tind were to be attempted at Buffalo. The regular daily 
shipment is five trains of thirty cars each, representing 3,000 head of catfflo; Detain 
these for ninety days, and you would accunuilate 270,000 head of cattle ; so that any 
such system must speedily break down by its own unwieldiness. It should be staged 
that the above estimate is still far beneath the real numbers, as the number of cattle- 
trains passing east is frequently double or treble what has been quoted. Our suppo- 
sition Is based on the regular trains oaly. 

9th. Chronic cases of lung pi ague, in which a large mass of lung has become encysted, 
may carry this mass for months, or even a year, befoi'e all can be liquefied and ab' 
sorbed ; and at any time during this long period such cases may become actively 
infecting by the escape of materials from this pent-up virulent mass. Against this 
no quarantine on a large scale can guard ; and as even a most careful professional 
examination will not always suffice to reveal the presence of the smaller masses, infec- 
tion by animals in this condition becomes inevitable wherever a large traffic is car- 
ried on. 

10th. No State can be rendered secure unless all the States are cleared of the pest. 
In the past year New York has practically cleared six counties, and the disease is now 
mainly confined to the single county of Kings. But New York, as the great mart for 
cattle from the South and "West, must be again speedily infected vmless her neighbor- 
ing Staites can b« cleared at the same time. If an attempt is made to keep her clear, 
this State must maintain a most exasperating quarantine on New Jersey and the other 
infected States south, and must allow no bovine animal to move in the border or river 
counties, save imder police control and by permit ; and to make this sufficien-t, she 
must maintain a permanent staff of professional inspectors en gaged in this business. 

11th. Smuggling into one State by residents of another, who can sell and return 
home vrith the proceeds before the officers of the invaded State can lay hands on them, 
is a not nnfamili;ir experience with us in New York, and must occur to all States ad- 
joining an infected on* so long as there is not one exeentive sanitary administration 
for both. The power to control equally in both States, and to promptly punish in 
the one for infractions of the law in the other, would eifectually prevent such practices. 

12th. With different authorities in adjacent States, it becomes diffioBlt or impossible 
to trace infected stock smuggled from State tO' State ; and if the secmd State, having 
been hitherto uninfected, ha« no sanitaxy administration, the smuggled animals may 
be dis*ribuited at wiH, and the area of infection indefinitely extended. 

13th. With different authorities in different Stales, and with different systems and 
moasuxes, mistakes and losses are frequent, and much trouble and loss accrue to both 
State and purchaser, which v.-ould be altogether obviated if the system and control 
were one. As between New York and Now .Tei'sey this has lioen a source of frequent 
trouble ; and cattle have been thrown into the fbrmor which the authorities would on 
no account have admitted, and which the Nev;^ Jersey authorities would not allbwto 
return. 

14th. On© method of smuggling, which has caused a good deal of trouble in New 
Ifford, IB. the' shipment from the Jersey City stock-yards of a ftw miloh cows among a 
boat load of fat steers, and the running off of such cows into the city and suburban 
dairies of Erookltyn. This could have been easily prevented had the same power oon- 
trollsd the two States, and had the Jersey City stock-yards beensnbjectod to the same 
rules, as- the Union stock-yards in New York. In the- la-tter, cows from safe districts 
only are aMo wed in the inspection yards, and all cows entering the yards for fat stock 
must be slaughteredi In Jersey City milch cows and fat steers occupy the yards in- 
discriminately.\ 

15th. Uniform action by one authority in all the States would remove the source of 
much irritation among dealers, who have now to inform themselves as to the restric- 
tions imposed in the different States, and are liable to make mistakes and got into 
trouble because of the different regulations in force. 

loth. It has bt%n decided by the supreme court of Illinois that any State law for- 
bidding the introduction of cattle from a neighboring State, on the ground of suspected 
infection, is unconstitutional. It would, therefore, appear that no State has the power 
to exclude the infected cattle of her neigboring State, but must wait for their entry, 
and quarantine or kill them on her own soil. This would demand State officials and 
quarantine yards along the whole frontier, so as to keep up a watch day .and night, at 
a ruinous expense. This is fully as preposterous as the ])roiJOsal to examine and quar- 
antine all animals in transit, and would be practically impossible. If in this matter 
the individual State cannot lawfully protect herself it devolves on the United States 
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to give the necessary protection, on the principle of controlling and regulating inter- 
state commerce. 

17th. Three of the States now infected have shown no tendency to act for the ex- 
tinction of this plague ; so that, unless the United States conies to the rescue, it will 
be impossihle to eradicate the pest from the country, and the great outlay and effort 
of the States now engaged in the work of extermination will be money and labor lost. 
The retention on the continent of a single infected beast, or of one infected place, is 
sufScient to repeat over and over again the sad results of the landing of the one in- 
fected cow in Brooklyn, in 1843. 

18th. The United States can alone protect us against a renewed importation. If 
the quarantine of our live-stock imports is left to the control of the difterent States, 
we shall have the most varied and unequal measures. A short quarantine in one 
State may be looked upon as a premium to her own importers ; but this will sooner 
or later entail the infection of that State, and, through her, of her neighbors; though 
the)/ may have maintained a really protective quarantine on foreigTi stock. As we an- 
ticipated, the attitude of the United States Government towards Canada has led the 
latter to follow us in imposing a ninety days' quarantine on all European stock. But of 
what avail is this, if through any of our own States European cattle maybe introduced, 
and with a sham quarantine, or none,, may be sent inland wherever they list. A case 
of this kind has just occurred, and deserves to be exposed in all its shameful reckless- 
ness. In the first week in November, a cargo of forty cattle, the property of Messrs. 
George Brown & Co., of Aurora, lU., were landed at the port of New Tork, and at 
once sent over nearly one thousand miles of rail into the Mississippi Valley, and to 
within 30 miles of the great centre of the Western live-stock trade. The complaints 
of New York importers, who are themselves subjected to a three months' quarantine 
against such discrimination, are just ; and in the face of this incident the demand be- 
comes imperative that the Treasury Department shall revoke so much of its present 
order as permits the duration of the quarantine of European cattle to be det*rmined 
by the rules of State or municipal authorities. While entirely ignorant of where the 
blame rests in this case, we cannot too strongly condemn the system that allows 
cattle to be brought from a country with the record of plague-stricken Holland to be 
landed at the port of New Tork ; to be conveyed in railroad cars for nearly 1, 000 miles ; 
to be unloaded, fed, and watered, at frequent intervals, in the yards used fot our na- 
tive stock on their way East, and to be finally placed among a stock of 100 head, 
which the owner is ready to sell at any moment, or to any point. It is probably true 
that Mr. Brown was very careful to see that his animals for importation were selected 
from districts supposed to be free from infection ; but what assurance had he that the 
disease was not torking among the herds, and even in the very animals purchased by 
himt Or, beingmssured on these points, if such assurance were possible, how could 
he guard himself against the many chances of infection while his animals were in 
transit ? If such things are to be permitted, we may as well fold our hands and resign 
our herds to the merciless pestilence, for all our present toil and outlay must finafly 
be lost; and, in spite of all temporary and dear-bought successes, a permanent rid- 
dance of the plague can never be secured. If the national government cannot take 
this matter in hand, and impose an unalterable quarantine of 90 days on all imports 
of cattle ftom Europe, then New York, New Jersey, and Pennsylvania may wisely 
abolish their cattle-disease commissions, and turn their attention to something more 
promising ; for an infection of the West, which, under the present system must occur 
sooner or later^ will more than undo all that they can accomplish, and permanently 
blight the agriculture of the nation. To-day the national government is on trial. It 
is not yet too late to avert the crushing load of taxation for the future generations of 
the American people ; but it can much more easily, and by simple inaction, perpetu- 
ate a system which must infect our Western stock ranges, and reduce them to the con- 
dition of the pestilential Russian Steppes, against the infected cattle of which Aus- 
tria and Prussia can only protect themselves by patrolling their whole eastern fron- 
tiers day aad night with gmdarmes stationed every two hundred paces. 



CATTLE PLAGUE OR RINDERPEST. 



HISTOEY OP THE DISEASE. 

The rinderpest (cattle -plague, pestis hovilla) appears to have been 
carried jBcom Central Asia to Europe as early as the fourth century, but 
the first exact description of this disease dates from the year 1711, two 
years after an extensive epizootic outbreak of the same in most European 
countries. It is estimated that in the course of the eighteenth century, 
not less than two hundred million head of cattle were carried off by the 
cattle plague. In the beginning of the present century, Prussia, 
Schleswig Holstein, Saxony, and Prance, were visited by the plague, 
which was observed to have followed the movements of armies during 
the wars of the first Napoleon. In 1828, 1829, and 1830, during the 
Eusso-Turkish and the Eusso-Polish wars, the rinderpest was carried 
from Eussia into Poland, Prussia, and Austria. In 1865 the plague ap- 
peared in Holland, and was carried thence to England. In both coun- 
tries the disease carried off one hundred thousand head of cattle in the 
course of a few months. In 1867, Germany was again visited by the 
plague, which, however, was prevented by timely measures from spread- 
ing beyond the eastern provinces of Prussia. In 1870, soon after the 
outbreak of the Pranco-German war, the rinderpest appeared in Ger- 
many in consequence of importations of cattle from Eussia, and spread 
over Germany and Prance, following the movements of the armies. In 
the beginning of the year 1877, the disease was again carried iuto Ger- 
many by Eussian cattle, and made rapid progress, because the imported 
animals, apparently healthy, but already infected, were allowed to reach 
the markets of Breslau, Berlin, and Hamburg, from which cities the in- 
fection was gradually communicated to other places. In Dresden the 
disease spread at once through the whole market. Towards the end of 
August, 1877, the rinderpest was reported by our consular officers as 
extinguished in the German Empire ; but the danger of its reappearance 
in consequence of possible movements of cattle from the steppes of 
Southern Eussia to the borders of Germany, though much lessened by 
the stringent sanitary regulations adopted by the Eussian Government, 
is not regarded as entirely obviated. 

Pleming, in his excellent work on Veterinary Sanitary Science, says 
that, in recent years, several of the most competent veterinarians have 
endeavored to ascertain the home of the cattle plague, but without much 
success. Unterberger throws much doubt upon Eussia and its steppes 
being the source of the malady, and he asserts, that it is a purely conta- 
gious disease in Eussia-in-Europe, and also, perhaps, in the whole Eus- 
sian Empire. It has been seen in Southern Eussia, the Asiatic Steppes, 
in different parts of India ; in Mongolia, China (south and west). Co- 
chin China, Burmah, Hindostan, Persia, Thibet, and Ceylon. It is as 
J V.., unknown in the United States, Australia, and New Zealand. So 
far as Europe is concerned the geographical limits of the disease may 
be given as follows : " Beyond the Eussian frontiers, and even in every 
part of that empire, the steppes excepted, the cattle plague is evidently 
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a purely contagious malady. It is never developed primarily in Europe, 
either iu indigenous cattle or in those originally from tiie steppes, and 
it lias not yet been iiositively demonstrated that it may be primarily de- 
veloped in the Eussian Steppes ; the most recent observations even tend 
to prove that in the European portions of these regions the affection is 
only present through the transmission of a contagium. Consequently, 
the plague is a malady which is perhaps primarily developed in the 
Kusso-Asiatic Steppes— perhaps elsewhere — but is never seen in Europe 
except by the importation of its contagious principle." 

In Russia the malady is known as Tchouma, Tchouma reina^ and Flem- 
ing regards it as imijortant to note the employment of this term by 13ie 
Eussians to designate the cattle plague. Eeynal has pointed out that 
it proves, philologically, the region in which the disease originates, or 
rather permanently reigns — ^in the far east. History demonstrates IMrt 
the appearance of the disease in early times in Western Europe coin- 
cided with the eruptions of the Mongols, and that the contagion accom- 
panied armies ; that the route it has followed in more recent years was 
that of the Huns, and tha^t it remained with these people in the colony 
they founded on the shores of the Caspian Sea. The word Tchouma is 
used by the Mongols and l^omad Tartars of Central Asia to signify a 
malevolent deity— something of the nature of a vampire ; and it has beea 
adopted, with slight modiflcationsj by all the people who have had aoy 
relations with that region. 

CAUSES. 

liTothing certain or definite as to the causes wliich develop the cattle 
plague are known. In Wes*"orn Europe it relies solely for its introduc- 
tioa and diffusion to the presence of a contagium, carried either by ani- 
mals suffering with the disease, those whicli have been in contact with 
them, or media of different kinds which are contaminated with thie 
virus. Once introduced, it spreads from its point of introd action as 
from a center ; each newly-infected animal becomes a focus whence the 
disease may radiate in every direction, and it usually attacks those ani- 
mals which are nearest the foci. It spreads with more or less rapid- 
ity as the animals or vehicles charged with the contagium are moved 
about ; even the air may, within a certain distance, be credited as an 
active agent in the diffusion of the deadly malady. The nalvure of the 
contagious matter (contagium), has also so far baffled all the efforts 
of investigators. I^Ceither microscopic examinations nor chemical anal- 
ysis of the tissues, blood, and mucous discharges of the infected animals, 
have led to the discovery of the principle of contagion. It is known, 
however, that from the very beginning of the disease a contagious mat- 
ter is formed, which attaches itself to every part of the diseased animal. 
It is principally contained in the secretions of the mucous membranes, 
but, being volatile, attaches itself also to the urine, the dung, the blood, 
the skin, and the breath. It may be communicated to the atmosphere 
by exhalations from any part of the sick animal, or its carcass. Expe- 
rience has shown that healthy cattle may be infected by coming near 
the sick animals, or near anything contaminated by their excrements or 
exhalations, without actual contact with them. The contagious matter 
has no effect, in open air at a distance of twenty to thirty paces, because 
the air either dilates or modifies it so as to deprive it of its power. But 
in eases where a current of air comes directly fr'om an aceamulation of in- 
fected matter, and also in inclosed spaces, the contagion may be .carried to 
greater distances. Therefore, the di ;ease may be communicated ia a large 
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stable to a liealtliy animal quite a long distance from the diseased one, or 
may be carried from one stable to another as far as a, liundred feet apart. 
This happens only when the exhalations are carried over directly from 
one stable to the other, by a cnrrent of air so rapid as not to alk \v time 
for the air to dilute or modi|y the contagious matter. Where one stable 
is separated from another by a partition which is not air-tight, the con- 
tagion is very easily transmitted. Besides these direct means of inffec- 
tion, the disease may be carried to healthy animals indirectly, in many 
ways. For instance, objects which have come in contact witli infected 
matter, may be carried to a distant place and there spread the disease. 
Porous substances, such as woolen clothing, wool, hay, straw, &o., are 
particularly liable to absorb the contagious matter, which may diffuse 
itself after some time in a distant place. Thus butchers, drovers, and 
other persons who visit infected stables, may carry the disease from yard 
to yard, and from village to village. In railroad trucks, the woodwork 
absorbs a considerable amount of the contagious matter, and, if not 
thoroughly disinfected, may communicate the disease to animals subse- 
quently placed therein. The dung of diseased animals may spread the 
contagion to distant places, by being carried away on the wheels of 
vehicles or the shoes of persons. Dogs and cats may carry it in their fur 
and birds in their iilnmage. A small quantity of blood or dung on the 
sole of a shoe or on the tip of a walking-stick has sometimes been suffi- 
cient to carry the disease to a great distance. The modes of possible 
transmission are, in fact, so numerous as to render it, in many instances, 
a matter of extreme difficulty to account for the cause of an outbreak of 
the plague. 

The vitality of the contagious matter is variable, according to circum- 
stances. Air is its most potent and reliable destroyer. Hay and straw 
which have lain above the stables of sick animals have been often used 
as fodder with impunity after an airing of twenty-four hours. Wool, 
impregnated with the mucus from the nostrils of sick animals, was found 
to be innocuous when thoroughly aired for five or six days. Stables 
and pasture-grounds will be thoroughly disinfected in a few weeks by 
the action of the atmosphere. In the same way clothing and other po- 
rous substances become entirely disinfected by airing. The stronger the 
current of air the more prompt its disinfecting ac 1 ion. On the contrary, 
if infected jjorous substances are not exposed to currents of air, the con- 
tagious matter is preserved for a long time. Closely-packed hay and 
straw, the woodwork and floors of closed stables, manure-heaps, packed- 
up clothing, &c,, may remain infected for several months. A case is re- 
corded of the rinderpest breaking out anew in a stable which had stood 
empty for four months, but had not been disinfected after a previous 
outbreak. The flesh and hides of carcasses which had been buried for 
over three months were found to be capable of infecting healthy an- 
imals. 

Very high temperature has the same effect in destroying the power 
of the contagious matter as currents of air, bat sumrmer heat is effective 
only in so far as it promotes the drying up of the contagious particles, 
and renders them more volatile and more easily diluted by the air. 

The contagious matter is not destroyed by cold, not even by frost; 
on the contrary, its power is preserved, as the drying up of tie sub- 
stances containing it is thereby hindered. Dung frozen through the 
winter spreads the contagion upon thawing in the spring. 

All ruminating animals are liable to the rinderpestj but goats and 
sheep are less commonly and less severely affected by it than neat cat- 
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tie. The disease does not affect non-ruminating animals, nor is it in any 
way dangerous to man. 

The rinderpest breaks out generally on the fifth or sixth day &om the 
time of infection, sometimes as early as the fourth, and frequently as lata 
as the eighth or even ninth day. According to some observations, the 
period of incubation may extend to two or three weeks, but the instances 
of so protracted an incubation are to be considered as entirely excep- 
tional. 

The spread of the disease in a herd of cattle is usually slow in the 
beginning. Often when the contagion is introduced only a single ani- 
mal is infected. This one, after the few days required for the incuba- 
tion, becomes sick and commences to evolve the contagious matter, 
which infects one or more of the animals in the same stable or herd. 
Then, again, an interval of time elapses before the disease is developed 
in the new victims. As soon as several animals are diseased, the con- 
tagion spreads more rapidly, and many are attacked at the same time. 
Want of proper caution on the part of stable-men and other attendants 
is often the cause of an exceedingly rapid progress of the contagion, 
which is carried in their clothing from one end of the stable to another. 

PHENOMENA OP CATTLE PLAGUE DUEING- LIPB. 

Dr. J. Burdon-Sanderson, one of the commissioners appointed by the 
English Government to investigate this disease during its last invasion 
of Western Europe (1865), in speaking of the phenomena of cattle plague 
and the general character and progress of the malady during the life of 
the affected animal, says that it is an essential or general fever, and 
that it can'^ie shown, more clearly than in any human disease of the 
same class, that the disturbance of the system which is understood by 
the term fever may exist independently of local changes occurring in 
particular organs ; and in this respect a fact new to pathology has been 
discovered, i. e., tlaat the increase of the temperature of the body, which 
is the one and only symptom which all fevers have in common, exists 
for several days before any other derangement of health can be observed. 
Although constitutional or general in its origin, the disease is attended 
with local alterations of structure, some of which are so constant and 
invariable that no definition of the malady can be complete which fails 
to recognize and include them. Dr. Sanderson says : 

The o^Berrations and experiments ■whioli have been made, so far as tliey have been 
carried out, relating to the phenomena of the disease dnring life, lead to the conclu- 
sion that, with reference to the conttitutional effects, the disease consists in (1) increase 
in temperature of the body ; (2) increase in the elimination of urea by the kidneys, 
indicating increased disintegration of tissue f (3) alteration of the physical and chem- 
ical qualities of the blood, manifesting itself in impairment of its coagulability and in 
a marked tendency to caj)illary hemorrage ; and, lastly, (4) a general septic condition 
of the fluids and tissues, in virtue of which they are unnaturally prone to decomposi- 
tion even during life. 

With reference to its local manifestations, the disease appears to he distinguished 
by an alteration of the superficial structures of the skin and mucous membranes, con- 
sisting (1) of minute capillary congestion (hypa-(emia) of the vascular layer (corpus 
papillare, membra propria) ; (2) of increased as well as perverted growth of the struct- 
ural elements, naturally developed at its free surface, this change leading to thicken- 
ing, softening, disintegration, or detachment of the epidermis or epithelium respect- 
ively, but very rarely, if ever, to ulceration or loss of substance in the deeper tissue ; 
and, lastly, (3) of increased and perverted activity of the secreting glands of the skin 
and mucous membrane, resulting in mucus or sebaceous discharges. 

Cattle plague belongs to that class of fevers which is distinguished by mairked uni- 
formity in ttieir development and duration. In this respect it resembles smaU-pox 
more than any other disease which affects man. The resemblance is, however, generic 
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rather than specific, for in cattle plague the essential phenomenon of small-pox — the 
eruption — is wanting. 

In fatal cases the progress of the disease is divided into three stages. The first 
stage, comprising the first and second day, is marked by no appreciahle change in the 
condition of the affected aaimal, excepting increase of temperature. During the 
second stage, which comprises the third, fourth, and fifth days of the disease, its 
symptoras develop themselves in quick succession, The appetite fails, rumination 
cea-ses, the daily excretion of urea by the kidneys is augmented, while the animal 
loses strength and weight. The last stage, that which immediately precedes the fatal 
termination, is characterized by the rapid decline and cessation of the vital functions, 
and, above all, by sudden sinking of the temperature of the body. 

The leading phenomena of the disease may be described as follows, according to 
the order of time in which they occur: 

During the first two days, as has been already stated, there areno symptoms except- 
ing elevation of temperatiu'e, so that the time of commencement of the disease can be 
determined only by the thermometer. But on the third day an eruption, exactly re- 
sembling that of thrush, appears on the gums and inside of the lip. The eruption 
usually commences by the formation of groups of very minute raised points or dots 
on the surface of the mucous membrane, which are usually first seen a little below 
the corner tooth on each side. This appearance is in many cases neither preceded nor 
accompanied by any redness of the surrounding surface, but occasionally a shght blush 
s pecreptible near the elevation. The animal continues to ruminate, and its appetite, 
pulse, and breathing are unaffected. 

On the next day the eruption above described on the mucous membrane of the mouth 
is found to have extended. The whole of the surface between the lower lip and the 
gum is studded with raised groups of elevations, while those previously observed be- 
low the comer teeth have coalesced, so as to form patches. The animal is listless, 
takes less food than usual, and ruminates irregularly, but the pulse and respiration 
are unaltered. On this day alterations may often be observed on the cutaneous sur- 
face. In the neighborhood of the vulva and on the inside of the thighs the skin is 
found to be greasy, as if smeared with an unctuous substance. 

On the fifth day the animal is obviously ill. The head hangs down, the ears are 
thrown back, and the attitude and movements are suggestive of depression. The 
pulse is sensibly weaker, and often the artery feels hard and thread-Uke under the 
finger, expanding scarcely perceptibly with the systolic impulse. The breathing is 
sometimes almost natural, but more frequently begins to be oppressed and irregular. 

With the sixth day the alterations of the mucous membrane of the mouth attain 
their full development. The under lip is covered with a crust of white opaque mate- 
rial (consisting; of epithelium, mixed in most instances with the fi]a,ment8 and spores 
of a hyphaceous fungus), which is either confluent and continuous or in patches. 
This crust is usually of the consistency of cream cheese, in which case it adheres so 
slightly to the surface on which it lies, that the slightest touch is sufficient to de- 
tach it. Wherever it is so separated, the bright red vascular surface of the mucous 
membrane (membrana propria of anatomists) is exposed, raw looking, but free from 
ulceration. Similar appearances are observed on other parts of the mouth, particu- 
larly on the upper gum, on the dental pad, on the cheeks and hard palate, and on the 
lower surface of the tongue near its lateral margins. 

During the sixth day the leading symptoms are those which arise from diminisTied 
contractile power of the heart and voluntary muscles. The affection of the heart is 
indicated by increased feebleness and frequency of the pulse, and by the extinction of 
the priBCordial impulse ; that of the voluntary muscles by the attitude and movements 
of the animal, which are so indicative of adynamia that many writers have been mis- 
led by them into the belief that in rinderpest there is a special paralytic affection of 
the spinal nervous system. At the same tfme the mechanism of the respiratory move- 
ments is modified in a remarkable and characteristic manner, the modification being 
dependent partly on the cause above referred to, and partly on pathological changes 
having their seat in the air passages. The alvine discharges, which during the pre- 
vious progress of the disease were firmer and harder than natural, now become soft, 
and eventually liquid and dysenteric. The temperature of the body, which up to the 
fifth day has gone on iucreasing, rapidly sinks to below the natural level ; this loss of 
animal heat being attended wim a correspondingly rapid diminution in the quantity 
of urea excreted by the kidneys. 

Death usually occurs during the seventh day. It is not preceded by convulsion or 
any other symptoms worthy of special notice. 

SYMPTOMS. 

One or two days before any other change occurs in the condition of 
the infected animal there appears an increase of temperature, which is 
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most readily detected by means of a thei'mometer inti'oduced into the 
rectum. The tem])eratnre is found to have risen by two to four de- 
grees Fahrenheit, from the normrl teinperatnre of 102°. At the same 
time symptoms of fever are observed, such as shivering, muscular 
twitchings, dryness of the skin, a staring coat of hair, an unequal dis- 
tribution of temperature throughout the body, and changes of temper- 
ature, which are particularly noticeable at the base of the horns. 

A very important and characteristic symptom at an early stage of 
the disease is a peculiar alteration of the mucous membranes. This al- 
teration is very soon noticeable in the .vagina of cows, which becomes 
spotted or striped with red. The next day small yellowish-white or 
gray specks are clearly seen on the red spots and stripes. These specks 
are formed by the loosening of the cuticle, which can be rubbed off or 
detached by the finger, leaving in its place a dark-red depression. The 
same red spots and stripes and yellowish or gray specks appear in the 
mouth and nose of the sick animals of either sex. 

Fleming, in his work on Veterinary Sanitary Science and Police^ gives 
the following description of the peculiar eruptions of the mucous mem- 
brane and the skin : 

With regard to the mucous membranes and skin, there is ranch that is not only in- 
teresting, but of the greatest practical importance in the way of diagnosis. The 
development of the symptoms previously enumerated are soon accompanied by ana- 
tomical and functional alterations of these membranes, but especially of that lining 
the vagina and the digestive and respiratory tracts. The vnlvo-vaginal membrane is 
most frequently that which exhibits these changes. It is more or less infiltrated, and 
of a brown, brick-red, or mahogany color, which is either disposed in streaks, patches, 
or diffused ; and theie may be small sanguine extravasations, variable in number. 
This abnormal color, which is more particularly due to venous injection, has in calves 
and heifers a greater diagnostic value than in cows, as it is observed, though in a 
less degree, in animals wMch are near oalving, as well as those which have lately 
calved. 

This symptom, however, is not always observfl at the commencement of the dis- 
ease, hut may only appear at an advanced stage. Twenty-foiir hours after its appear- 
ance there are usually seen on the red surfaces small yellow or grayijh and slightly 
salient patches, which might be mistaken for little flakes of mucus, though they are 
reaUy composed of masses of altered epitlielial cells. They ailhere but slightly to the 
dermal surface of the membrane, or are merely lying ou it ; they are quickly removed 
by friction, or thrown off by the alterations a;Oing on, leaving excoriations correspond- 
ing to tho situation they occupied. At this period, or a little later, there flows from 
the vulva a variable quantity of clear or ropy mucus, which, in drying, adheres to 
the neighboring parts. 

While this alteration is going on in the vaginal membraiic, or before or after, other 
analogous changes are observed in the other visible membranes. That of the mouth 
is more or less hot, and generally, or in patclies of variable extent, assumes a deep 
red, livid, or dark-blue tint, particularly about the gums, though the presence of pig- 
ment may conceal this coloration. Ordinarily the derm of this membrane and its 
epithelium are tumefied at certain points, and the adhesion of these two layers to 
each other is diminished. In a very brief space there appears at first on the lips and 
gums, afterwards on the palate and borders and sides of the tongue, little whitish- 
gTay or yellowish elevations the size of a pin-head, due to the proliferation, infiltra- 
tion, and fatty degeneration of the epithehnm in these localities. Tiie number and 
dimensions of these elevations increase, and sometimes they join each other; their 
connection with the derm becomes lessened, and seou' — frequently within twenty-four 
hours — the slightest rubbing will remove them in the form of a soft gray mass not 
unlike bran; they are also thrown olf by the morbid process going on. However re- 
moved, the derm upon which they were formed is exposed, and in this way are pro- 
duced those excoriations whose sharply defined bright red color contrasts strikingly 
with the livid memhi-ane surrounding them. These are tho " pestilential erosions" 
of Kausch, so named from the veterinarian who first described them. These epi- 
thelial alterations occur, at times, at the base of the papillae of the cheeks as early as 
tho appearance of tho first morbid symptoms, though, as a rule, it is only towards • 
the second, third, or fourth day that they are most marked. ^ 

The secretiim of saliva is increased and flows in large viscid streams from the mouth.'' 
Tho nasal mucous membrane is also greatly injected from the commencement of theC'A 
affection, and becomes infiltrated andswoUen; soon after it hecojnes uniformly pale, or 
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in SJioli amannor 33 to liavo iujscted streaks orpatclio.s ; peteoliijs also appear in varia- 
ble riiimbor. Towards from tie second to tlie third day, on examining this membrane 
closely, it will l>e noticed tha,t there are the same piill»y or caseous epithelial collectious 
observed ou the membrane of the month and the vulvo-vaginal membrane, and which, 
■when thrown off, leave tho derm exposed. In about twenfy-Vour hours alter the more 
evident signs of the disease have appeared a nasal discharge manifests itself ; this is 
at first serous and transparent, but ere long becomes a thick mucus or mnoo-purulent 
yciiiowish matter, which may be mixed with blood, and disagreeably fetid. In dry- 
lap; around the nostrils; it forms thick crusi a. 

The conjunctiva of the eyes are also infiltrated and deeper colored — particularly 
about tho free border of the nictitating moinbrane — than usual ; hut this coloration 
mrsS fre(|nently disappears in the course of the malady, anil this membrane is then 
pale. The secretioris of tears is very copious, and, flowing iu abundance down the face, 
by their acridity they may depilate and erode the skin. A thick muco-product fluid 
collocis in the inner I'-anthusot the eye and behind tho m.embriina nictitans, and as th« 
animal becomes emaciated and the eye-ball sinks towards tho bottom of the orbit this 
ac'j'imulates. 

Tho akin, which is tisually lax shortly after the invasion of tho malady, iu the 
majority of cases and in many epizootics, becomes the seat of a divftrsely characterized 
eruption, which has been at one time described as squa.mous, at another papular, 
vesicular, or pustular, tmd again as erysipelatous., This cutaneous manifestation 
more especially appears in those parts Where the integnment is thin, though it may 
also invade other regions or even affect the entire surface of the body. The ndder 
and particularly the base of the teats, the scrotam, the margin of the nostrils, the lips, 
and tho vulva, the perinemm, and the internal aspect of the thighs^ are the localities 
for which it seems to have a special predilection, but it may likewise be often noted 
between the jaws, on the shoulders, neck, and withers. The extent and intensity of 
these exanthemata are very variable. At times they accompany the ordinary symp- 
toms, while at others the eruption is coincident with an intenstj" febrile reaction which 
lasts for some days and increased temperature of the sldn where it is about to appear, 
with, in certain instances, a more or less abundant transpiration. 

This exanthema of cattle-plague consists of (1) a proliferation and abundant disqua- 
mation of the epidermis, accompanied by shedding of the hair ; (2) the production of 
small papnlaj or nodosities, from which exudes a yellow viscid fiuid which, in drying, 
forms with the hair crusts of variable thickness ; (3) the eruption of little vesicles 
about the muffle, whoso contents agglutinate the hairs and gives rise to brownish- 
yellow crusts ; (4) the formation of pustules (the so-called "variola" of Ramozzini) 
the size of a millet seed or small pea, frequently confluent, and when ruptured and 
their contents desiccated, producing friable, yellow, or brown crusts, which adhere 
very slightly to the skin. The duration of the eruption is variable, but in general it 
does not entirely disappear until from two to four weeks after its manifestation. 

In some epizootics erysipelatous tumors have been remarked about the neck, dewlap, 
or flank. Gas is also developed sometimes in the subcutaneous cellular tissue, ordi- 
narily in the region of the loins, shoulders, sides, or neck, and in rare cases over the 
entire surface of the body ; its presence is recognized by a more or less voluminous 
tumor, which crepitates on manipulation. 

Tlie next day after the appearance of the peculiar eruption upon the 
mucous membr lines, there is a disinclination to eat and ruminate, and 
with cows a diminution and soon a total absence of milk. 

Two days after the manifestation of the above-described symptoms 
marked changes in tlie general appearance of the diseased animal are 
apparent. It lies down very frequently ; when standing it draws the 
hind legs forward as if suffering from colic. The look is ilistressed, the 
head drooping, the ears hanging, the breathing oppressed ; the pulse 
becomes rapid and weak, the discharges from the eyes, the nose, and the 
mouth become thick and purulent, the breath fetid. The iris, which at 
the commencement of the fever is generally inflamed and cherry red, 
resumes its natural color with the increase of secretions from the lachry- 
mal duct. Cows far advanced in pregnancy generally calve iu this stage 
of the disease. 

On the second or third day diarrhea sets in. The feces, at first thin 
and watery, then thick and slimy, are filled with detached masses from 
the mucus surfaces, very fetid and more or less tinged with blood. 
T/hen the diarrhea has lasted two or three days the disease advances 
T ith rapid strides. The animal is so weak as not to be able to rise, the 
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evacuations of excrements are involuntary, the breathing is uneven 
and rapid, the beatings of the heart are no longer perceptible, the pulse 
becomes very feeble and the temperature rapidly falls. Death usually 
occurs on the fifth day from the first visible signs of the disease. Some- 
times the course of the disease is so rapid as to reach its culmination 
within two days. 

On the average, 70 to 75 per cent, of the diseased animals die. Those 
that survive have not had the disease in its most malignant form. Once 
convalescent the animals recover very fast, but the diarrhea continues 
for several days after the disappearance of all other symptoms. 

In summer, when the cattle are grazing, the disease is less severe 
than in winter, when they get dry fodder and are kept in close f.tables. 

The symptoms and progress of the disease are the same with goats 
and sheep as with -neat cattle, but the percentage of fatal cases is some- 
what less. 

Many of the symptoms of rinderpest occur in the lung disease (pleuro- 
pneumonia), the malignant catarrhal fever, and the mouth- and-foot dis- 
ease. The lung disease is distinguished from the rinderpest by the ab- 
sence of the characteristic eruptions upon the mucous membranes ; the 
malignant catarrhal fever, by the dimness of the transparent cornea, 
which in the rinderpest remains clear ; the mouth-and-foot disease, by 
the ulceration of the foot, the less degree of fever, and its peculiarly 
rapid spreading frOm one animal to entire herds. 

PATHOLOGY OP THE DISEASE. 

Among the lesions observed after death there are several, though no 
more constant than several of the prominent symptoms, that materially 
assist in establishing a proper diagnosis. The age and general condi- 
tion, the state in which the animals were kept before they were affected, 
their breed, the character and intensity of the disease, all appear to 
have some influence on the seat and seriousness of the lesions. These 
vary according to the period at which death takes place. 

Fleming says that if the animal is killed at the commencement of the 
malady, and the symptoms have been comparative^ mild, there will 
nevertheless be found, on examination after death, such alterations in 
the mucous membranes as congestion and ecchymoses. The latter are 
more particularly observable on the free border of the mucus folds in 
the fourth compartment of the stomach (true stomach) and around the 
pylorus, although they also exist to a less degree in the small intestine, 
and often in the vagina. When, however, an animal has died from the 
disease, or been kUled when it had attained a certain degree of inten- 
sity, the changes are more marked, the body becomes quickly inflated 
after death, and sometimes even before death occurs. The rectum is 
elevated and its lining membrane is tumefied and of a deep red color ; 
the tail and hinder extremities are more or less paralyzed during life, 
and are therefore usually soiled by the feces. The skin exhibits the 
characteristic eruption, and in those places where there are neither 
glands nor hairs, as on the teats, it is injected in irregular patches of 
variable dimensions ; the epithelium is thickened, soft or friable, and 
the integument is often cracked. On removing the skin the vessels 
which are cut are generally filled with a dark-colored fluid blood, and 
the flesh is red, blue, or violet-tinted. The peritoneum in some cases 
may be slightly injected or ecchymosed in patches. The whole of the 
intestines are generally greatly distended with gas, and iu some cases 
t^e small intesttae may be reddened. 
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In the interior of the digestive canal are found tlie most marked evi- 
dences of the disease, though they are not always constant and equally 
intense in every portion of the mucous membrane. In the mouth, pha- 
rynx, true stomach, small intestine, and rectum, they are most frequently 
present. They are least conspicuous and often absent in the oesophagus, 
the three first compartments of the stomach, and in the csecum and colon. 
They may be so trifling as to resemble the lesions of a slight catarrh, 
while in other instances they are unmistakable and pathognomonic. 

In the mouth and pharynx are observed the alterations in the lining 
membrane and the epithelial changes. It is chiefly where there has 
been much friction or local irritation that they are most exaggerated, 
and deep erosions, with loss of texture of the derm of the mucous mem- 
brane, may be noted. The oesophagus is rarely affected, though it is 
not always exempt. In the rumen the quantity of food may be found a 
little larger than usual. The epithelium on the mucous membrane lining 
it and the next compartment may be more easily detached than in a 
healthy state, and a microscopical examination of the cells proves them 
to have undergone a similar change to those of the mouth. The mucous 
membrane in these compartments is also frequently injected in a general 
manner, though more deeply in some places than in others. It is not 
rare to find on this membrane round, oval, or irregular- shaped eschars, 
disposed separately or in groups, and varying in color from a dark brown 
to a greenish hue. The elimination of these eschars takes place gradu- 
ally from aroimd their well-formed borders, and cicatrization afterwards 
occurs, even in cases which have a fatal termination. Submucous ex- 
travasation is probably the cause of these gangrenous patches. Around 
them the tissues are infiltrated, and more or less injected, while beneath 
the texture is injected or ecchymosed, and red or green in color. 

The third compartment sometimes contains food, which is hard, dry, 
and friable; at other times it is soft and pulpy. In the first case, the 
epithelium of the leaves is readily detached, and adheres to the cakes 
of aliment removed from between them. This epithelium also exhibits 
granule - adipose degeneration. The- leaves themselves are injected 
wholly or partially, and ecchymoses and eschars may be present in 
them; they are also easily torn. In the fourth compartment and smaU 
intestines the contents are at first normal ; but they soon change, and there 
is found a small quantity of thick, yellow, brown, or even blood-colored 
fluid. The mucous membrane is covered by a viscid, grayish-yellow, or 
reddish mucus. The csecum and colon at this period contain a frothy 
mass of a brownish, sometimes sanguinolent, fluid. The rectum has a 
thick viscid mucus adhering to its inner surface. If the disease pursues its 
course, the debris detached from the intestine is mixed with exudations 
and extravasations to form a viscid, albuminoid, whitish-yellow, brown, 
or red fluid, in which are shreds and the detritus from the membrane. 

When an animal has been killed in the early stages of the disease, 
and the mucus has been carefully removed from the mucous membrane 
of the stomach, it is found that the surface of the latter is irregular, and 
that its tissue is infiltrated and injected to a degree corresponding with 
the seriousness of the attack and the stage the malady has reached. 
The abnormal color, varying from a brick-red to a reddish brown, is 
generally diffuse, but is most marked at the pyloric portion, attaining 
its maximum of intensity towards the free borders of the folds. Sub- 
mucous extravasations are also frequently met with in this part, differ- 
ing in size from a fine point to a large patch. In the small and large 
intestines there also exist, at this period, analogous alterations; but, 

13 OD 
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while tlie redness of the abomasura is usually dififuse, in the small intes- 
tine it generally apjiears in the form of transverse strise, which are- 
crossed by lighter-colored longitudinal streaks, this intercrossing form- 
ing a somewhat regular pattern. These extravasations are common in 
the small intestine, but the infiltrations and exudations are not so 
irequent in the abomasum. In the duodenum the alterations are usu- 
ally more intense than in the remainder of the intestine, and it is not 
rare to find in it a very marked diifused redness and much sanguine 
eifusion. The congestion is often greatest around the solitary glands 
and Peyer's patches, whose volame is more or less increased. Fre- 
quently the areolated aspect of these patches is most conspicuous at the 
termiuation of the first period. The same lesions are found, but in a 
less degreo, in the large intestines. In these the most sahent portions, 
such as the borders of the valvulaj, are the parts which are the most 
deeply colored and most extensively ecchymosed. The infiltration is 
greatest if diarrhea ha--; not been present. 

In cases where the disease has made considerable progress, the lesions 
are still more characteristic. The mucous membrane of- the abomasum 
and inte.stiue is deeper colored, often blue or black, and in the duodenum 
of animals which have succumbed, it may even be uniformly blaek, 
while the petechte and ccchymoses are more numerous. In the aboma- 
sum, but ofteuest in the intestine, towards the fifth day of the disease, 
there appears a pigmentation, varying from a bright gray to a slate 
color, or even darker, and which takes the place of the abnormal color 
due to the blood. This appearance is first noticed in the rectum, and 
in the intestines generally its tints seem to be related to the intensity 
of the blood coloration, of which these parts have been the seat. It is 
therefore in the duodenum, and especially near the pylorus, that it is 
deepest-tinted and most extensive. In the duodenum it is diffuse, but 
in the remainder of the imall intestine it is limited, as a rule, to a double 
series of perpendicular zones mere or less incomplete, and in the rectum 
is usually in the form of longitxidinal lines. This coloring matter is de- 
posited in the most superficial layer of the mucous membrane, and is 
constituted by minute irregular granules, which, according as they are 
disposed separately or in clusters, give rise to the different shades. 
Around the orifices of Bruaner's glands, and in the texture of the viUi, 
this deposit appears to be most localized. 

The epithelium of the fourth compartment of the stomach rapidly un- 
dergoes changes analogous to those observed in the mouth. Their in 
tensity depends upon the part examined, as well as the gravity of the 
attack and its stage. In the first and last portions of the small intes- 
tine in the caecum, in the first section of the large colon, and in the 
rectum, they are generally more developed than elsewhere. In mild 
cases the epithelium, though not yet detached, is always less adherent 
to the df>rm than in health. In more serious cases this layer is found 
completely detached over a considerable surface, and especially in the 
small intestine. The excoriations thus produced vary both as to extent 
and number, and are generally covered by a gray, red, or dark colored 
viscid mucus. The matter is tenacious, and adheres firmly in flakes to 
the membrane. The extent of these flakes is generally from a quarter 
to two inclLCS in length. The color is gray, yellow, red, "brown, or bhick ; 
their free surface i.s smooth, and more or less convex; their variable 
consistency is less at the border than the center ; the membrane beneath 
them is injected :!nd spotted with small extravasations, and their mar- 
gin, in consequence of the retraction of the flake, is separated for a 
short space from the border of the erosion. 
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The mortification -ffhicli may invade the intestinal yfiiU does not usii- 
ally go beyond the miicons membrane. In rare and very severe cases it 
extends to the snbmueous connective tissue, or even to tlse muscular 
layer. The liquefaction of the mortified patches causes a loss of sub- 
stance in the membrane, and these places are designated "excoriations '' 
or " erosions," according as the derm remains intact or not. Their num- 
ber is as variable as are the patches. The viscid masses covering the 
surface of the intestine, as well as the flakes, are produced by the utric- 
ular glands of the gastric and intestinal mucous membrane, which are 
greatly altered and tumefied. 

Peyer's glands undergo alterations of a particular character. They 
lose their epithelial covering, and, in the majority of epizootics, undergo 
changes analogous to those of the solitary glands ; though in other epi- 
zootics they are rarely affected, and when they are the lesions are not 
always equally marked. Sometimes they are merely covered with a 
mucus layer, like the other parts of the intestine, and are injected; at 
other times they are more salient than usual from tumefaction, and they 
then may contain contents like that of the solitary glands ; again, they 
may be covered by a croupal exudation or false membrane, several lines 
in thickness, and gray, yellow, red, or blue in color, adhering by its cen- 
tral part to the mucous membrane. The presence of these patches is 
not a constant feature in the i^athological anatomy of the disease; in 
certain epizootics it is almost always present, while in others it is excep- 
tional. Among the conditions which appear to have an inikience in its 
production only one is known, and that is the condition of the animal 
before infection; if it has been well nourished these deposits are most 
likely to be present. 

The prominent alterations in the glands of the mucous membrane 
appear to consist in an exaggerated proliferation of their cell elements, 
accompanied by a prompt granulo-adipose destruction of the newly- 
formed cells. The liver is seldom much altered, but the gall-bladder is 
very often distended i.ith bile, and its mucous membrane is in some- 
what the same condition as that of the intestines. The mucous mem- 
brane of the air-passages is greatly altered. That lining the larynx, 
the trachea, and also the bronchia, is injected and marked by extravasa- 
tions which, particularly in the trachea, appear in the form of longitudi- 
nal striae. 

The lungs are frequently emphysematous (interlobular) to a degree 
corresponding to the intensity of the malady. This condition is chiefly 
noticed about the borders of the lungs and in the mediastinum, and, 
passing along the large blood-vessels toward the lumbar region, it may 
reach the loins. The lungs are also occasionally (edematous. The pleura, 
like the peritoneum, is occasionally congested in places, and even ecchy- 
mosed. The heart is usually flabby, dark or clay colored, and friable, 
and at times there are subendocardial extravasations towards its base; 
the blood is darker colored than in health, and coagulates imperfectly 
or not at all. The kidneys may be tumefied, congested, and more friable 
than usual. The bladder is rarely empty, but generally contains a 
quantity of urine, which may be pale, dark colored, or muddy, and have 
suspended in it shreds of epithelium. Its mucous membrane may also 
be congested and ecchymosed, and covered with viscid mucus. The 
vulvo-vaginal mucous membrane presents a very marked redness, which 
generally extends to the cervix of the uterus. As in the mouth, there 
are little elevations of altered epithelium on this membrane, with ero- 
sions covered by viscid matter. The udder, frequently congested, some- 
times contains a smaU quantity of thick milk. 
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According to Eeynal, the latest observations on the pathological 
anatomy of cattle plague are those of Damaschino, who has made a 
complete study of the histological alterations occurring in the disease. 
This investigator states that the ulceration of the mucous membrane is 
due to an unique process, which presents a great resemblance to that of 
pharyngeal diphtheria of man. At the commencement, the lesion con- 
sists in an exaggerated production of epithelial cells, which are infiltrated 
with an amorphous substance, become deformed, throw out multiple 
prolongations, and acquire an abnormal adhesion, which finally gives 
them a jjseudo-membranous aspect. But beneath these false membranes 
the young epithelial ceUs do not submit to the same alterations. Instead 
of the prolongations adhering to each other and becoming matted 
together, they are the seat of a purulent transformation, whence results 
less adhesiveness, and soon the casting off of the pseudo membrane. 
At this moment ulceration commences, and as these tissues are softened 
it happens that there is found implanted on this surface fragments of 
hairs, which are recognized by the microscope. The loss of substance 
is not always superficial. On the tongue, sometimes, the lesion ceases 
at a portion only of the thickness of the papillfe, but in other cases it 
extends throughout their texture. In the stomach it is often deeper, 
comprising a portion of the substance of the glandul?e, and even the 
entire thickness of the mucous membrane to such a degree that, without 
the presence of a thick layer of adipose tissue at these points, the stom- 
ach would frequently be found perforated. On the surface of these ulcer- 
ations the adipose tissue exhibits all the characters of inflammation 
proper (nuclear proliferation in the conjunctival parietes). In two cases 
there was found a lesion of the venal and hepatic parenchyma, consist- 
ing in a granular degeneration of the glandular elements. In the liver, 
the lesion, as is usual, showed a precliiection for the periphery of the 
lobules in the vicinity of the vena jportae ; there the cells were found in 
a very advanced stage of granular degeneration. The epithelium of the 
kidneys, more especially, showed the peculiar tumefied troubled appear- 
ance already indicated, though the granular condition was less marked 
The muscular alterations consisted in the presence of numerous elongated 
bodies, very abundant in the right side of the heart, and incontestably 
situated in the substance of the muscular fiber. These bodies are blunt 
at one end, pointed at the other, and are composed of a regular mass of 
cylindrical cells lying together in such a manner that at the pointed 
extremity there is only a single cell, at the obtuse end two cells, and in 
the other part sometimes two, sometimes three cells, clustered on a 
given segment. It is surmised that these minute bodies are entozoa in 
their primary stage of development. 

MEASUEES FOK THE PREVENTION AND EXTINCTION OP BINDERPEST. 

There being no remedy known for this disease, human intervention 
in dealing with it has thus far been necessarily restricted to measures 
for its prevention and extinction. Most European governments have 
passed laws and prescribed regulations for the purpose of protecting 
their repective countries from the invasions of the plague, and for its 
speedy extirpation on the occurrence of an outbreak. Of all these 
enactments the regulations now in force in the German Empire, which 
are given below in translation, are considered as the most complete em- 
bodiment of the results of experience and scientific investigation in 
regard to this subject. 
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Skin oT udder on the sixth or seventh d ay, showin #, i n 

addition to the usual eruption, patches of redness 

on the teats . 
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Report fconrtmissionei' of Agriculture for 1879. 



Plate E. 




Skin of the udder showing eruption in more advanced 
sta^e of the plague. 
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Report Commissioner of Agriculture for 1879. 
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Lips and gums, showing apthous condition. 



RINDERPEST. 

Report Commissioner of Agriculture for 1879. 



Plate W. 




Roof of mouth, showing excoriations. 

A.Haen&.Co.Lithocausttc. Baltimore- 
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Report Commissioner of Agricxdture for 1879. 
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Tonfue and throat, showing thickening of epithel,\,m with 
gxooriation and congestion. 
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Report Commissioner of Agriculture for 1879. 
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Surface of lungs showing interlobular emphysema, extending 
in some places into the sub - pleural tissue. 
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Portion of fourth stomach of cow, about eighth day of 

cattle PI ague, showing patches of ecchymosis 

and deep ulcers. 
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Rectum and Anus, showing deep, congestion. 
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EBGTJLATIONS NOW IN FORCE IN THE GEKMAN EMPIRE IN KEGrAED 

TO MEASUKES AGAINST EINDEKPBST. 

On the outhreal: in distant regions. 

Art. I, Sec. 1. If tha rinderpest appears in distant foreign parts, wliioli are so con- 
nected with tlie home country by railways or navigation, that cattle may he transported 
in a comparatively short time, then the importation of neat cattle,. sheep, goats, and 
other ruminating animals is to he altogether prohibited from the infected regions. 

Art. 2. The prohibition of importation is moreover to extend to all articles in a 
fresh state derived from ruminating animals (except butter, cheese, and milk). On 
the other hand, the trade in perfectly dry or salted hides and entrails, wool, hair, and 
bristles, melted tallow in casks and tubs, as well as perfectly air-dried bones, horns, 
and hoofs, free from soft animal matter, is not to ba restricted. 

Art. 3. The importation of ruminating animals from uninfected parts of the country 
in question may be restricted to certain stations, and made dependent upon the follow- 
ing conditions : 

a. That it be shown by official certificate that the animals in question have been in 
an uninfected place for at least thirty days immediately before their departure, 
and that the disease has not prevailed for thirty kilometers around them. 

i. That the transport has been through uninfected places. 

0. That the animals in question have been examined and found healthy by an official 
veterinary surgeon on their passing the frontier. 

Easier regulations may, however, be made for the introduction of cattle for slaugh- 
ter into such towns as have public slaughter-houses connected by branch rails with 
the railway which brings the cattle. 

Art. 4. Further restrictions may be ordered in regard to the introduction of animals, 
animal products, and articles liable to infection, from countries whence, on account of 
extensive temporary or permanent infection, there may be gTeat danger of introducing 
the rinderpest. 

Art. 5. What is said about the introduction also applies to the transit. 

On tlie outireaJc in neigUoring ports. 

Art. 6. If the disease breaks out in regions of a neighboring country which are not 
more than eighty kilometers distant from the frontier, then, for the frontier district, 
which is to be defined according to circumstances, the prohibition of importation is to 
be extended to all kinds of cattle, except horses, mulea, and asses ; to all animal sub- 
stances derived from runjinating animals, in a fresh or dry state (excepting butter, 
cheese, and milk); to manure, fodder, straw, and other litter materials, used stable 
furniture, utensils, and leather work ; to raw (or not thoroughly cleansed) wool, hair, 
and bristles, and to used apparel for trade, and rags. 

Persons whose occupation brings them in contact with cattle, for example, butch-, 
ers, cattle-dealers, and their servants, must pass the frontier only at stated places, 
and must undergo disinfection there. 

Exceptions may be made with the special sanction of the authority, and with such 
precautionary measures as the special circumstances may require, in regard to the 
animal products mentioned in Article 2, paragraph 2, as well as in regard to rags 
packed in sacks, in so far as the importation takes place in closed railway carriages, 
with an official pass showing that the articles in question come from places entirely 
free from disease. 

Hay and s'raw, only used for packing, are not liable to the prohibition of importa- 
tion, but must be destroyed at the place of destination. 

Art. 7. If the disease reaches the frontier regions, or continues to extend along the 
frontier at a distance within reach of the ordinary frontier traffic, then a complete 
cessation of traffic is to be enforced by a military cordon ; but in the neighboring parts 
of the home country the regulations of Section II come into force. 

The transit of railway trains, mails, &o., is to be allowed, even during the cessation 
of traffic, under iha restrictions and with the precautionary measures required by the 
circumstances. 

Art. 8. If the prescribed isolation should be broken through in the eases men- 
tioned in Articles 6 and 7, then the animals liable to the prohibition are to be imme- 
diately killed and buried, and all articles subject to infection are to be destroyed or 
disinfected. 

Other articles as well as persons, in case of a violation of the cessation of traffic, 
directed by Article 7, if it appear that they cannot be disinfected, must be taken back 
over the frontier by the shortest way, without passing through inhabited places, if 
possible. 

Art. 9. The following measures of supervision are to be introduced in the frontier 
districts for all localities which are within fifteen kilometers distance from the 
frontier : ^ 

A cattle-inspector is to be appointed in each place, who is to draw up an exact reg- 
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ister of the existing stock of cattle, and to make a special record daily of tlie deduc- 
tions from f.iid additions to the stock, as well as every alteration therein. 

The cattle-register is to be examined at least once a week by the superior author- 
ities. 

Notice is to he immediately given in case of disease or death among the cattle. 

Art. 10. The directions contained in the present section are also to he applied, with 
the alterations required by the circumstances, if there is danger of the introduction 
of the disease by water. 

Measures on the ovtireah of the rinderpest in Germany. 

Art. 11, Sec. II. As soon as any case of disease or death suspected to he from rin- 
derpest occurs among the cattle at a place in our country, the owner must give notice 
thereof to the local police authorities. . 

Art. 12. lu that case the owner mxist not slaughter or kill the diseased animals, nor 
bury or otherwise dispose of any dead animals, until the nature of the disease is ascer- 
tained. Till then, the animal must be so kept that men and animals shall not have 
access to them. 

Art. 13. On receiving notice the local police authorities are to send for the competent 
veterinary surgeon, so that he may verify the disease on the spot. If there be no car- 
cass, an animal is to he killed for the dissection requisite for the purpose. The result 
of the examination is to be drawn up in a report. 

Art. 14. If the disease is ascestained to be rinderpest, the inquiry is to be extended 
to find out how it was introduced. Further notice is then to be given to the superior 
authorities, and public announcement is to be made, in which the duty of notification 
is to be specially pointed out for the neighboring districts as -nell. 

Art. 15. If it be found that there is only a strong suspicion of the rinderpest, a 
preliminary closing of the farm-yard is to be directed until such time as the disease 
is undoubtedly p^pved by further attacks and the requisite dissection or the susi)icion 
is shown to be unfounded. In doubtful cases a suxierior veterinary surgeon is to he, 
called in. 

If the suspicion arises in larger cattle-yards, which are under regular control of the 
veterinary police, the preliminary closing may be restricted to a separate part of the 
cattle-yard in question, with the necessary precautionary means. 

If the suspicion of rinderpest exists in regard to herds in course of transport, the 
necessary precautionary measures are to he taken according to the circumstances. 

Akt. 16. The application, sale, and recommendation of preventive and curative 
means in the rinderpest are to be forbidden under penalty. Means of disinfection 
are not to he reckoned among the preventive means. 

Aet. 17. After the outbreak of the rinderpest, the holding of caf^le markets, if 
necessary also other markets, and other large assemblages of men and animals, are to 
he forbidden within a circuit to be specially fixed, according to the circumstances, but 
which, as a rule, shall be laid down at not less than twenty kilometers ixom the in- 
fected place. The trade in cattle, and the transport thereof, as well as of manure, 
fodder, straw, and other Utter materials are also to be forbidden unless under special 
permit. The necessary cattle for the meat consumption must only be bought under 
the superintendence of the authorities intrusted with the veterinary police." 

In the threatened localities the measures of control mentioned in Article 9, para- 
graphs 2-4, are moreover to be introduced. 

For towns of considerable traffic, and for the environs of such towns, special regu- 
lations differing from those of this article may be made. 

Art. 18. In an infected place, the slaughtering of cattle must be restricted to actual 
local demand, and take place by direction of t'ao police and under the superintendence 
of professional persons. 

Art. 19. In an infected place the duty of notification extends to every case of ail- 
ment in cattle and other ruminants, with the exception of mere external iniuries. 

Art. 20. The farm-yard m which the rinderpest has broken out is to be, first of ail, 
isolated by watchmen, who must neither enter the farm-yard nor hold communication 
with its inhabitants, and must not allow the ingress or egress of aify persons, except 
those legally authorized, nor of living or dead animals, or articles of any kind. Only 
grown-up male persons are to be employed as watchmen, and they must be provided 
with an easily-dlstingni^hable mark. 

Authority to enter the farm-yard can only be given to the persons who are engaged 
in extirpating the disease, and to clergymen, law officers, doctors, or midwives, for 
the exercise ol their profession ; and care must l,o taken that they are dulv identified. 
At the entrance and round about the farm placards are to be fixed, with the inscrip- 
tion, "Binderpest." 

^^Z\V" ■^ P«''^*i^l 'ooal isolation is to be imposed on the whole of the circuit to 
which the infected farms belong, such isolation to consist in the following: 

The inhabitants may communicate with each other, but must not leave the locality 
without special pcimission, which, as a rule, is only to be granted to such persons as 
having nothing to do with cattle. 
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All domestic animals, excepting horaes, mules, and asses, must be kept in tbe stable 
or shut up. If tbey are found running about, tbey are to be seized and slanglitered ; 
dogs and cats to be killed and buried. Conveyances are to be made only ■witb horses, 
mules, and asses. 

The bringing in, sending away, and passing through of all cattle, hay, straw, and 
other infectable things, are to be forbidden. 

At all the entrances to and outlets from the locality, placards are to be fixed, with 
the inscription, " Rinderpest" and\ratchmen are to be stationed to enforce the obser- 
Tation of the foregoing regulations. 

Art. 22. A local commissioner is to be appointed for each considerable circuit or for 
several neighboring smaller circuits together, for the time of the continuance of the 
disease, and he is to have such special inspectors as may be necessary. The noti&ca- 
tions prescribed in Article 19 are to be addressed to the local commissioner, who is to 
see that requisite measures are carried out. 

When the outbreak of the disease in any locality is ascertained, the local commis- 
sioner is to take measures for ascertaining any new cases of ailment. (Article 13). 

Akt. 23. If the disease prevails in the majority of the farms in the circuit, the supe- 
rior authorities may order a complete local isolation. 

The locality is then to be entirely surrounded by sentinels (in this case military), 
andisolated from every kind of intercourse, excepting that of authorized persons, and 
for the Indispensable necessities of the inhabitants of the place, under special precau- 
tionary regulations. 

The intercourse of the inhabitants is also to be restricted to what is unavoidable. 
Divine service, schools, and other assemblages are to be suspended. (See article 17.) 
The beer shops and taverns are to be closed. 

The roads leading through the locality are to be barred for the time. If the place 
is near a railway, no train must stop there, even though it may be a station, unless 
the station be so situated that it can be entirely isolated and the traffic of the rail- 
way station with other places can be carried on without touching the infected place. 

Aet. 24. According to the extent and the nature of the buildings of any locality 
visited by the rinderpest, the partial or the complete local isolation may be restricted 
to separate parts of the localityj and, on the other hand, separate houses and farms in 
neighboring localities are to be included in the isolation, if necessary. 

Akt. 25. All cattle sick with the rinderpest, or suspected of being so, are to be im- 
mediately killed. 

Cattle are to be considered as suspected -whenever they have been in the same stable 
with diseased animals, have had the same attendants, fodder, utensils, or drink, or 
have otherwise come into direct or indirect contact with diseased animals. 

Under what premises other ruminating animals are to be considered as suspected is 
to be decided according to the special circumstances of each case. 

If by killing the suspected animals the stock of cattle on a farm is reduced to a pro- 
portionately small remainder, then that also is to be killed. 

By authority of the superior power, healthy cattle may be killed for the more rapid 
extirpation of the disease, though the above conditions may not exist ; and this meas- 
ure may be extended to farms not as yet shown to be infected. (See Article 36, para- 
graph 1.) 

In the larger towns and in slaughter-houses under regular supervision of the vet"Ti- 
nary police, tie disposal of the jQesh and hides of animals "which, upon examination, 
in a living or slaughtered state have been found healthy, may be allowed. But the 
slaughtering must be done in proper places, under supervision of the veterinary police, 
and the flesh and the inner parts removed only after cooling, and the hides taken away 
only after they are thoroughly dry or have lain tUree days in lime-water (1, 60). 

Aet. 26. The slaughtered animals, in reference to which the provision in the last 
paragraph of Article 25 does not apply, are to be buried. For this purpose suitable 
places are to be used, as far as jiossible fi'om roads and farms, at such spots as cattle do 
not frequent. So far as possible waste spots are to be chosen, which are not cultivated 
at all, or but slightly. The burying-places are also, as a lule, to be hedged in, and to 
be planted with such plants as grow fast and strike deep roots. 

The pits must bo dug so deep that the earth may cover the carcasses for at least two 
^meters in height. 

Art. 27. The killing and burying is to be done, so far as possible, by the inhabitants 
of the infected farms, or by such persons of the locality as have no cattle themselves 
and do not usually come into contact with cattle. 

Persons from other localities, especially butchers, are to be employed only when no 
suitable inhabitants of the locality can be found. To prevent- the spreading of the 
rinderpest by such persons, the proper measures must be adopted. (See Article 42.) 

Art. 28. The place where the cattle are to be killed is to be appoi'.;l.ed by the local 
commissioner on consultation with the veterinary officer, taking care to avoid all dan- 
ger of spreading the disease. 

Excrement discharged by the animal in the transport must be removed and buried. 

Carcasses must be transported to the pit only by horses or men, on oar^i, drags, or 
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sleighs, and no parts must touch the ground. The means of transport must be care- 
fully kept separate so long as further transports are expected, and are afterward to be 
destroyed. 

Art. 29. The skinning of carcasses, in reference to which the provision in the last 
paragraph of Article 25 does not apply, is to be strictly forbidden. Before the burial 
the hide must be cut in several places and rendered useless. All kinds of refuse, 
blood, and earth soaked -with blood are to be thrown into the pit together with the 
carcasses. So far as possible, the carcass must be covered with lime before the pit is 
filled up. 

In filling up the pit, layers of stones or brush-wood, if possible, are to be intro- 
duced. Watchmen are to be placed at the pit until the isolation is over, or at least 
for three weeks long. 

Akt. 30. If a stable in which diseaaed or suspected cattle have stood is emptied by 
killing off the stock, then, if the regular disinfection (Article 40 et seg.) cannot be 
undertaken immediately after the removal of the cattle, any remaining dung is to be 
burnt or to have disinfected liquid poured over it ; the stable, after having all its 
openings made air-tight, is to be strongly fumigated with chlorine, and then the door 
of the stable is to be closed and sealed up until the commencement of the regular dis- 
infection. AD. stable utensils and anything else used for the animals are to remain 
in the stable. 

Art. 31. The foregoing regulations for the isolation of farms and localities may 
undergo the absolutely necessary modifications for the interests of business, if the 
disease appears at a time when agricultural labors and pasturage are going on. These 
modifications are to be decided upon by the superior authorities. The following 
points (Articles 32 and 33) are to be attended to in such cases. 

Art. 32. The isolation of farms cannot, even then, be dispensed with or mitigated; 
but exertions are to be made to clean the farm as soon as possible. (See Article 25.) 

Agricultural works which cannot be delayed are either to be performed by external 
aid or by the people belonging to the farm, with the necessary precautionary measures. 

Art. 33. If the conditions for the isolation of the locality exist, then the isolation of 
the Feldmark (rural district) takes its place ; that is, the isolating measures directed in 
Articles 21 and 23 et seq. are to be transferred to the boundary of the Feldmarlc. The 
roads leading through the Feldmarlc are to be cut off. The passage and transport of 
cattle, fodder, &o., on the roads leading along the boundary are to be forbidden. 

All inhabitants of the locality who still have farms free from disease and unisolated 
may carry on their agricultural labors with their own people and their own teams. 
Cattle-teams m such cases are to be kept as far as possible away from the neighboring 
estate boundaries, and from the forbidden roads. 

Art. 34. In case of necessity, pasturage is likewise to be forbidden in the environs 
of the infected locality, and the necessary restrictions of intercourse are to be ordered 
for the immediately adjoining lauds, as well as precautionary measures for the man- 
agement of fields. 

Art. 35. In cases of complete isolation, care is to be taken to provide for the most 
pressing necessities of the inhabitants, victuals, fuel, &c., with the requisite precau- 
tionary measures. 

Art. 36. In residential and commercial towns, as well as in other towns with brisk 
traffic, the partial and the complete isolation are not applicable. Other exceptions, 
required by circumstances, form the provisions of Article 18 et seq., are also allowa- 
ble. But care must always be taken for the speedy extirpation of the disease by 
promptly killing all the cattle in infected yards, as well as by ijroper isolation of 
the infected localities, and immediate disinfection. 

If the rinderpest is found to exist in a public slaughter-house, or in a separately 
established cattle-market of a large town, then the locality is to be immediately isola- 
ted to prevent the disposal of the ruminants and swine which are there. In this case, 
if the disease has not spread so far as to require the immediate slaughter and destruc- 
tion of the whole stock of rumiuants, the animals not yet diseased may be killed ofl: 
for the purpose of disposal. But the slaughter, which is also to extend to the swine, 
roust take place in the same locality, and within three days, at farthest, under the 
supervisiou and direction of veterinary surgeons. For the disposal of the flesh and 
internal parts, as well as the hides of the slaughtered animals, the provisions of- 
Article 25, paragraph 6, are to be observed. 

Measures after the extinction of the disease. 

Art. 37, Sec. III. The disease is to be considered as extinct on a farm or in ,1 locality 
if either all the cattle' are dead or have been killed, or if three weeks have elapsed 
since the last case of disease or death, and if the disinfection has been performed ac- 
cording to the following rules : 

Art. 38. The disinfection must be commenced, according to circumstances, as soon 
as a stable on a farm is cleared of cattle. 

It is also to be performed if the stock of cattle has been killed, though no outbreak 
of rinderpest has been proved. (Article 25, paragraph 5.) 
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Akt. 39. The disinfection must 1)6 done on official direction and under professional 
supervision. 

Art. 40. When the stable has been shut up (Article 31), the disinfection begins ■with 
its reopeni^ig, which is to take place, when possible, -within twenty-four hours ; care 
must be taken for sufficient ventilation during the disinfecting operations. 

J he dung must be taken away and burnt or buried deep in places where no cattle 
come within the next three weeks. The liquid manure, collected in trenches, is 
to Tie properly disinfected by the application of sulphuric acid and chloride of lime, 
and to be conducted to pits sufficiently deep, 

All walls are to be scraped (the joints cleaned), and then to be well whitewashed; 
the woodwork is also to be cleaned, washed with strong, hot lye, and after some days 
to have a coating of chloride of lime solution. 

Earthen, gravel, and loam floors are to be dug np, the earth excavated a foot deep, 
and Wl treated like the dung. Paved floors of the ordinary kind, that is, with stones 
laid in sand or earth, are likewise to be taken up, the earth is to be excavated a foot 
deepi and treated like the dung. The stones may be cleaned, treated with a solution 
of ol^oride of lime, and when they have been for four weeks in the air, may be used 
again. 

■ Wcfcd floors, according to their nature, are either to be burnt or properly disin- 
fected. If the floors are to be taken up, the earth must be excavated and treated as 
above. Firm, impervious paving of asphalt, cement, or paving laid in cement, is to 
be cWned and disinfected. 

Insti^ad of chloride of lime, other disinfecting substances known to be effective, 
such as carbolic acid, boiling water, &c., may be used. 

All rripvable woodwork (racks, mangers, vessels, and other utensils, also the parti- 
tions if possible) is to be burnt; ironwork is to be thoroughly heated. 

Receptacles for liquid manure and stable-drains are to be treated in the same way 
as stable-floors, or, if in brickwork, like the walls. 

When the disinfection is completed, the stable is to be ventilated for fourteen days. 

Art. 4r Only people belonging to infected farms must be employed in the disinfec- 
tion, or p^sons who have no cattle themsleves ; these persons must remain on the farm 
.nntil the Ileansing is over. Only horse-teams must be used for conveyance. 

The transport of dung andearth is to be effected according to Articles 28 and 29; the 
things used for transport, instead of being burnt, may be carefully disinfected, as di- 
rected for woodwork. 

Aet. 42. The clothing of people engaged with dead or diseased animals, and in the 
cleansing and disinfection, is either to be burnt, or, if it can be washed, is to be 
soaked in hit lye for twelve to twenty-four hours, then thoroughly washed with soap, 
and dried imthe air; if it cannot be washed, it must be fumigated with chlorine or 
hung in a dry heat for twelve to twenty-four hours, and then be aired for fourteen 
days. 1 

Shoes and qoots, and other leather articles, must be carefully cleaned, washed with 
lye, or a weet solution of chloride of lime, and freshly greased, then fumigated with 
chlorine, and Wed for fourteen days. 

The people ihemselves innst change their ctothcs and thoroughly wash their bodies. 

Art. 43. All fodder which, from its position, may appear liable to have become in- 
fected, is to be destroyed by fire at the very beginning of the disinfection. 

Art. 44. Dung on the dung-hills, which has been put there during the prevalence of 
the disease, or (within ten days before its appearance, is to be treated like the stable- 
dung. (Article 40.) The other manure on the dung-hills is to be taken to the fields 
bv horse-conveyance, and, if possible, to be plowed in after three or four weeks. 
'Until this is done, and for four weeks afterward, no cattle must go into those fields. 

If all the dung cannot be taken away immediately, the uppermost layer must be 
saturated with b disinfecting fluid. But the removal, according to the above direc- 
tions, must take place as soon as possible. 

Art. 45. Evea after the complete disinfection of a farm or a locality, and the cessa- 
tion of the isolation, no fresh purchase or sale of cattle must take place until after an 
interval of time to be fixed by the competent authorities, which interval must not be 
less than three weeks from the time when the place was declared free from disease. ^ 

Pasture-grounds which have beenused by diseased cattle, or cattle suspected of disr 
ease, must not bo userVag:iin before the lapse of at least two months. 

The time when the burying-places may be used again will be fixed by the superio- 
authority, according to the local circumstances in each case. 

Art. 46. The holding of cattle-markets is not to bo allowed until the lapse of three 
weeks after therlast place in the infected district has been declared free from disease. 

When the rinderpest has broken out in residential and commercial towns, or in other 
towns with a bmsk traffic, or in the neighborhood thereof, special regulations may be 
made, differing from the provisions of Article 45, paragraph 1, and Article 46, para- 
graph 1. 



GLANDERS AND FARCY IN HORSES. 



Dr. John R. Page, of Yirginia, in cojmection Tvitli Dr. J. J, Terrolt^of 
tlie same State, made a series of experiments during the spring of 1804, 
among a large number of liorses belonging to the quartermaster's dej^rt- 
ment of the confederate army, for the purpose of ascertaining the iden- 
tity, nature, and pathology of a fatal disease prevailing among them. 
These horses -were such as had been received by the quartermaster at 
Lynchburg from the army In the field, and had been forwarded to this 
point for rest and improvement. The investigations of these gentlemen 
soon dea-rmined the disease to be that of glanders, and they at onee 
took the necessary precautions to prevent its spread and to institute a 
series of experiments for the amelioration and cure of those animals that 
"were as yet afflicted with but a mild form of the malady. The animals 
were placed in separate stables, were carefully examined every day for 
months, and were submitted to various methods of treatment, all of 
which proved unavailing either to cure or to arrest the disetuse in its 
steady progression to a fatal termination. In the course of these obser- 
vations, extending over a period of six months, a large number of post- 
mortem examinations were made, over one hundred animals having 
been dissected and the lesions and diseased structures carefully noted. 
The results of this investigation were afterwards forwarded to the quar- 
termaster-general, who ordered the quartermaster at Lynchburg to 
have one thousand copies of the report printed for general distribu- 
ti'^n and use among the quartermasters in the field. This small edition 
of the work was soon exhausted, and, as many requests have since been 
made tbr copies of it, Dr. Page has recently published the monograph 
with some additions and also with some modifications. The following 
extracts, detailing the more important results of the investigations of 
Drs. Page and Terrell, are taken from the last edition of the work : 

While the contagions nature of the disease has been admitted from the earliest 
period, it seems from the recent observations and experience of the surgeons in charge 
of the Veterinary School and Hospital at Alfort, near Paris, that glanders is not as highly 
contagions or infectious as it has been supposed to be, for of one hundred horses ex- 
posed to the contagion it is stated that only eight contracted the disease, and on one 
occasion, when more than sis hundred glandered horses were colleotefi. at Alfort, not 
one of the persons -w-ho attended to the horses contracted it. But all medical men 
will admit that the propagation of any contagious disease depends, in ai great measure, 
upon the predisposing causes that may exist at the time. It is probable, therefore, 
that the one hundred horses that were exposed to the cont.agion ol glanders at Alfort 
Tvere just from the pastures, fresh and in good health, iiossessing, m a preat degree, 
that vital power -nTiich enables the systemto resist e\cii the contagion of disease. On 
the other hand, it is reasonable to suppose that the activity of the contagion in Ire- 
land, even in imparting the disease to man, vs-as, in a great measure, dependent upon. 
the predisposition existing on the part of the men aad animals from an enfeebled vital 
power of resistence to disease, caused by bad food and worse hygiene. 

The principle of contagion in glanders, whether strong or weak, is admitted by all 
ancient and modern obsei-vers ; and we believe it is generally the direct exciting cause. 
Nevertheless, as a general law, it may be stated that, as is the case witli amaU-pox, 
measles, and other diseases incident to men in armies, so it is with the first horse that 
suffers with glanders ; it must necessarily have taken it without contagion, so it may 
occasionally be engendered by causes of whi-ch we are ignorant. It may be stated, 
202 
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also, as a generallaw, "that the contagion once generated muHiplies itself without 

toy assignable limit, as the smallest spark may spread the greatest coni^lagration." 

A It may he proper to explain what we mean hy the term contagion. It is here used 

B its spedfie sense, meaning the direct transmission of disease, hy means of o. specific 

vtus, from one animal to another, hy artificial or natural inoculation, as in the case 

OB small-pox, cow-pox, syphilis, glanders, and hydrophobia, contradistinguished from 

the term common contagion or infection, as applicable to measles in man and epizooty 

ana distemper in animals. 

\#^ * # « * » » » 

torses recognize and communicate with each other hy the sense of smell. It is in 
this way, perhaps, that the mucous membrane of the nose becomes the first apparent 
seal of glanders. The glandered horse blo:ws the virus from his nose on eyerything 
aroiind him, and the disposition of those animals to recognize animal matter wherever 
fouid induces the sound horse to investigate the character of the attracting and 
■noxious secretion. He does this by a strong inhalation ; the noxious matter is in this 
vtaM drawn up and retained upon the delicate mucous membrane of the nose, or is 
perhaps caught hy the roughened surface of an abrasion ; it finds its proper " nidus," 
and WltiplieT? its morbific influence ; it may he spreadingrapidlyfrom point to looint, 
or mire slowly manifesting its peculiar elective characteristic in its steady progres- 
sion. \ It is possible that a horse may have glanders for several weeks, and even for 
montis, before it becomes an agent of active contugion, from the fact that the disease 
is often very slow and insidious on the onset, and it is only when the mucous mem- 
brane wf the nose becomes covered and irritated by ohancrous (cup-shaped) ulcers 
that the snorting out of the virulent matter exists, every surrounding object then be- 
coming a deposit for the virus. Our observation induces us to believe that the 
chronio\form of the disease was that which mainly existed in the animals we have 
observed, having only seen two acute cases in the whole couxso of our experience. 
# % # * * * * * 

AmongUhe horses under our observation there were several introduced into the 
stables with the glandered horses without thorough examination, and one, a large 
hay mare\hat had a swelled leg, supposed to be due to farcy, but really due to an 
old injury, Wtracted particular attention. These animals were very slow in contract- 
ing the disease, although in the midst of the most virulent forms that it ever assumes, 
and we have reason to believe that the disease was contracted in each instance by- 
direct inooulVtion, inhaling the noxious virus upon the nasal membrane, rather than 
by common contagion or infection, because, as soon as we discovered the slightest 
manifestation\ of the disease we noticed that it proceeded with the regularity of in- 
oculation. \ 

From the experiment already referred to at Alfort, of exposing one hundred horses 
to the common J3ontagion of glanders, only eight of which became diseased; from the 
experiments of IGohier, and from our own observation of hundreds of oases, we are 
confirmed in the opinion that the hypothesis of natural inoculation (or direct inhaling 
of the virus into the nostril upon the mucous membrane) is the only one that accounts 
fully for the prctoagation of the disease. Buf while we believe that ^ the disease is 
chiefly propagated by this means, we do not mean to deny the fact of its occasional 
propagation hy oommon contagion or infection, or even by spontaneous generation, 
under certain circumstances. All the authors we have consulted agree on this point, 
and many well-attested instances of the disease being produced in this way are 
mentioned. i 

lu regard to tlje spontaneous generation of the disease, we can assert that such 

feneration is rar^. During the iirst year of the war I watched the diseases of the 
orses in the arrdy in the York Peninsula very closely, with the view to detect the 
occuiTcnce of gla^iders or farcy. Early that spring the animals were affected with a 
very severe epidelmic "distemper," from which many died. The deaths were generally 
produced hy the transmission of the disease to the lungs (pneumonia). I did not dis- 
cover, during th!s period, any instance of glanders or farcy, and did not hear of any. 
Late in the moiith of March I attended a sale of government horsey many of them 
broken down bj fatigue, distemper, had food, and exposure, but I did not find a 
glandered or failed horse among them. The first case I saw during the war v,-as a 
horse captured llom the Federal Army, about the time the confederate army retired 
from Manassas, |nd I have reason to believe that this animal spread the disease far 
and wide among the hoi-ses of the confederate army. Personal observation in regard 
to the food, treatment, and general manaj;6ment of the horses in the army of the York 
Peninsula satisfied me that there were afforded there as favoi able conditions for the 
spontaneous genbration of glanders as could be desired, yet I did not see or hear of a 
single case of glanders or farcy. As to the degeneration of epidemic distemper into 
glanders, I have|watohed closely the course of the disease in animals during several 
severe epidemics. I have never seen a case of such degeneration, and I believe it 
rarely occurs. Wo have conversed on this subject with many persons of close obser- 
vation and goodljudgment, who have been dealing la horses for many years, aud theix 
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exporienoe accords with ours. Still I do not mean to deny emphatically that such 
oocurrencsB occasionaly happen. Mr. Youatt, in his " Work on the Horse," says "that 
improper stable mauagement is a far more frequent cause of the disease than conta- 
gion. The air charged and deteriorated by the respiration of many horses Icept together 
in small and illy-ventilated stables becomes an irritant, or rather a poison, to the mucous 
membrane of the nose." * * * 

I have stated before that the disease, as it has occurred under my observation, has 
been chieiJy of the chronic fonn, having never seeij more than two or three cases 
regarded as acute, and these did not run their course to a fatal termination as. rapidly, 
as many authors describe, continuing for three and four weeks before death sufjer-; 
vened. As I have stated, also, the disease commences very insidiously, but incretees' 
steadily in virulent malignancy to rapid decomposition of the blood, exhaustion^ and 
death. 

The first symptom that attracts the attention of the observer to an animal in 'the' 
onset of the attack of glanders is a watery discharge from the nostril (strange to say,-; 
most frequently the left), without any apparent fever, loss of apptstite, or unusual' 
disturbance of any kind. In every instance of my observation, coincident with the 
discovery of this watery discharge, I have found the (lymphatic) glands beneath the, 
angle of the lower jaw, on the side corresponding to the affected nostril, engorged or, 
swollen, tumefied, with a tendency to become bound down or adhei-ent to the adja-; 
cent branch of the jaw-bone. Several glands may be implicated, but they invariablyi 
present to the fingers the impression or sensation of being fastened together in a bun- 
dle, and all tied or fastened to the inside of the lower jaw-bone, near the angle, move-' 
able up and down, but confined and restricted by ihe adhesions to very limited mo- 
tion, and they never suppurate or form abscesses. I have examined over one hundred: 
torses, free from disease, to ascertain the natural condition of these glands under the 
angle of the lower jaw, and, except in young animals that had not completed the 
second dentition, I found very few in which the glands could bo recognized, and none 
presenting the charaeteristie engorgement. 

In this stage of the disease the mucous membrane within the nostrils will have lost 
its natural pink or rose color, and most frequently, tut not invariably, presents a pale luff 
aspect, with purple dots, or patclies of congestsom (bloodshot looking spots), as it extends 
up the cavity of the nose, and these patches or dots will be found, on closer exami- 
nation, to be an aggregation of small over-distented blood -veesels. 

In many instances the mucous folUoles (little glands or twisted tubes that secrete; 
mucus) will seem to be elevated and prominent on the pale buff surface of the mem-i 
brane of the nose, and sometinjes they, too, will present a purple hue. Several days,; 
perhaps a week, may elapse, and the animal is still without fever, cough, or loss of! 
appetite ; the coat may stare, or become more rough, and there is an appearance of; 
ill health. The watery secretion from the mucous membrane of the nose now becomes.' 
more abundant and glutinous, and begums the hair on the edge of the nostril, to which the food' 
and dust adhere. The (lymphatic) glands beneath the angle of the lower jaw become 
more sensibly engorged or swollen and adherent to the bone. The purple congestion 
of the nasal mucous membrane inoreajses. The most prominent mucus foUicleg on 
the membrane of the nose degenerate into small ulcers, 3,nd the discharge soon as- 
sumes a thick yellowish purulent character, and becomes still more abundant. 

Cough now supervenes, more or less frequent, produced by the general irritation 
and inflammation of the air passages, and the tendency to sneeze and snort out theviriK 
lent matter begins. The disease may now progress, with this continuous purulent 
(fetid) discharge from the nose for weeks, and indeed for months, while the nloexar 
tion is extendiug from follicle to follicle throughout the course of the mucous mem- 
brane into the remotest cavities of the nose^ in the interior portion of the skull 
(frontal sinuses). During this time hemorrhage from the nose often occurs, and 
proves very exhausting to the animal. The constitution is now evidently gravely 
affected, the animal becomes emaciated, the legs swell, and swellings are apt to occur 
about the head and lips. The superficial (lymphatic) glands beneath the skin be- 
come affected, especially those on the inner side of the hind legs and under the shoul- 
ders. Farcy now supervenes, and becomes thoroughly established. Farcy is not, 
hcl^^ovel;, a necessary concomitant. I have found it to exist in about one-fii'th of aU. 
the cases I have had under observation. But whether farcy supervenes or not, the 
animal steadily grows worse, though in good weather and under favorable circum- 
stances it may rally and improve somewhat. Generally, however, the blood becomes 
by this time so empoisoned that death soon occurs. In this stage the mucous mem- 
brane of the nose often assumes a dark gangrenous (rotten ) aspect, and the discharge 
is bloody, very fetid, and the respiration is labored and difficult, accompanied 
often with a harrassing and exhau.sting cough, giving to the poor animal an expres- 
sion of the greatest anxiety and suffering. 

With a few horses under my observation, the disease, although thoroughly charac- 
terized, seemed to progress so slowly that I was induced to believe that they might, 
under favorable circumstances, Uye for months. Several of these animals v/ero kifled, 
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and I found the disease to haTe progressed even to a carious (ulcerated) and necrosed 
(decayed) condition of all the small hones (turhinate, ethmoid, and sphenoid bones) 
of the head, together with an extensive deposit of matter (tubercle) in the lungs and 
in the (mesenteric) glands of the bowels, showing that they were incurably diseased ; 
yet they would in all probability have lived for months, multiplying victims to the 
contagious. virus. Farcy is said to be curable "when uncomplicated with glanders," 
hut I have never met with such a case. I am of the opinion that cases of cure must 
,he e?;ceedingly rare, as in every case of farcy -glanders I have found extensive deposits 
of tubercle in the lungs and in the (mesenteric) glands of the bowels. 

The anatomical and pathological (diseased) characters of the organs involved will 
be clearly shown by a summary of the facts taken from accurate notes of the first 
nineteen cases, made at the time of the examination. 

Of the nineteen cases, seven died at the natm-al termination of the course of the 
disease. The twelve others were killed (by the injection of air into the external jugu- 
lar vein) in different stages of the disease, with the view of ascertaining any dif- 
ferences that might exist in the pathological characters in the tissues of the organs. 
Of the nineteen cases nine had farcy intercurrent in the course of the disease. 

The skin of the head and face having been carefully removed, the subcutaneous 
veins about the face, lips, nose, and lower jaw were found enlarged and their coats 
much thickened. The lymphatic vessels accompanying the veins elicited particular 
attention, and in. many cases they were found large enough to be easily dissected out 
and perforated by straws. The walls were evidently thickened, and the lymphatic 
ganglia (small glands) here and there in their course, especially those beneath the 
angle of the lower jaw, were found swollen and filled with gelatinous "matter" like 
glue, oanstng the glands to impart to the finger the sensation of elasticity before they 
were cut into. 

The skull being now cut through longitudinally with a saw, and the two segments 
pulled asunder, exposed to view the nasal fossse (cavities) throughout their entire ex- 
tent, the vomer or septum of the nose, the bones of the skull, the brain and its mem- 
branes. The mucous membrane at its commencement in the nostrils was of a pale 
buff color, with linear purple streaks of congestion extending up the middle of the 
septum, or partition of the nose, aling the course of the priucipal vein and lymphatic 
, vessel, traceable directly from the chancrous (cupped) ulcers up to the cavities in the 
ethmoid bone. 

The whole mucous membrane often presented a worm-eaten appearance, so studded 
was it with chancrous ulcers. The turbinate ethmoid and sphenoid bones (small 
bones at base of skull) were found carious (ulcerated) and their cells or cavities de- 
stroyed by the infiltration of a cheesy, inspissated phs. The lungs were found, in 
every stage of the disease, congested, with large purple patches beneath the surface of 
the pleura (or membrane covering the lung), and when these patches were cut into 
they were found to be made up of veins congested, their coats thickened, and the ac- 
companying lymphatics containing pus, with a gelatinous matter here and there de- 
posited in their course. The lung structure (parenchyma) being out into, the same 
gelatinous matter or pus generally exuded in the line of the incision, having evidently 
been deposited in the course of the small veins and lymphatic vessels. Cavities of aU 
sizes were found in the upper portions of the lungs, filled generally with cheesy pus. 
The mesenteric glands (in the course of the bowels) were found tumefied, engorged, 
and much enlarged in many oases throughout their course, with occasional deposits 
of cheesy pus or gelatinous matter of a dark appearance. In every case I have ex- 
amined the whole venous and lymphatic system of vessels were diseased, their coats 
thickened, the lungs filled with cheesy, tuberculous matter, and cavities containing 
fluid pus. We found tuberculous matter in the spleen in one case only of the nineteen 
examined at this time, but found it to exist very often afterwards in the spleen and 
the liver also. A number of the surgeons of the Confederate army on duty at Lynch-- 
burg at -the time witnessed many of these post-mortem examinations, and they all 
agreed that they had never seen such similarity of pathological characters in different 
cases in any disease in the human system. 

I have reproduced the disease several times by inoculation of the virus, and. in or- 
der to show the similarity of its course and effects I will narrate one case from my 
notes. 

On the 7th of .Mai-oh virus of glanders was taken from the nostril of a horse affected 
with the disease and inocnlated in the nostril of a sound horse, just at the point 
where the skin and mucous memhraue become continuous. On the fifth day of the 
inoculation, in tlie seat of each point of insertion of the matter, a specific XJUstule ap- 
peared, and the lymphatic glands beneath the angle of the corresponding jaw-bone 
were felt slightly tumefied. On the eighth day the pustules were ulcerated, and 
presented a well-defined characteristic chancrous appearance. The mucous membrane 
of the nose now rapidly assumed the characteristic buff and purple aspect, and the 
discharge of a thin, watery fluid from the nostril commenced. On the twelfth day the 
lymphatic glands beneath the angle of the jaw were much more sensibly tumefied or 
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swollen, ■witli a tendency to come together in bundles, and to "be fastened down to tlie 
adjrioent branch of the jaw-bone, yielding to the finger the sensation of decided indu- 
ration. The lymphatic vessels rnnning along with the veins, about the lips and face, 
were enlarged and corded. On the fourteenth day of the inoculation all of the symp- 
toms of confirmed glanders were manifested. On the seventepnth day lymphatic 
vessels (or the small glands in their course) about the lips and face suppurated, and 
the Vrtssels leading to the apace beneath the lower jaw were indurated arid corded. 
There was also considerable swelling of the right hind leg. On the twentieth day 
there was an increased flow of the watery discharge from the nose, and upon close ob- 
servation numerous small ulcere could be seen studding the mucous membrane within 
the nostril. There was also a good deal of constitutional disturbance, as fever with 
the embarrassuicnt of the respiration. On the twenty -fifth day the abscesses in the 
lymph.itic ganglia, or knots on the face, nose, and lips, having discharged their con- 
tents, seemed disposed to heal, but the lymphatic vessels could still be sensibly felt. 
The appetite of the animal was very good up to the twenty-fifth day of the inocula- 
tion, and it was well supplied -with nutritious food. -At this period, however, rapid 
emaciation set in, and in a few days it beame so weak as not to be able to get up 
when it lay down. It lingered until the thirty-third day of the inoculation, when it 
was killed by an injection of air into the external jugular vein. 

The post-mo7-tem examination revealed the following anatomical and pathological 
(diseased) characters : The ulcers in the mucous membrane of the nose, which were 
the points of inoculation, were almost entirely healed, but the mucous membrane, 
from its commencement in the nostril throughout its entire extent, was covered with 
numerous amall chancrous ulcers, and was of the pale luff color, streaked with purple 
congestion, just as seen in the cases occurring naturally. The blood vessels of the mu- 
cous membrane on the septum (partition between the nostrils) of the nose presented 
an abundant arborescent purple congestion, increasing as it extended higher up. The 
lymphatics extending upwards, with the blood vessels on the septum of the nose, 
were very much enlarged, were dissected out carefully, and penetrated with straws. 
They were much larger than we had ever before seen them, and could be traced up 
to the ethmoid bono very distinctly, which bone was found carious, its bony structure 
disintegrated, and its cavities filled with pus, showing conclusively that it had become 
diseased at an early period after the inoculation, through the medium of the large and 
engorged lymphatic vessels, traced directlj' to it from the chancrous ulcers in the 
nostril. Tue sphenoid bone was also dark and diseased. The turbinate bones were 
not absolutely carious, but were fragile, dark, and diseased. The mucous membrane 
in the sinuses or cavities of the turbinate, ethmoid, sphenoid, and frontal bones were 
softened, sodden in appearance, and in many places covered with a yellow gelatinous 
matter. The cavity of the chest being carefully opened, the pleuriB or investing " 
serous membrane of the lungs was found inflamed, and in many places adherent to 
the walls of the chest. The right lung presented on its surface and beneath its invest- 
ing membrane numerous purple patches, which, being cut into, revealed great vascu- 
lar congestion (blood-shot condition), and a gelatinous deposit which was found to 
exist, not only in the course of the veins and lymphatics just beneath the pleiurse or 
investing membrane, but also in the substance or structure of the lung, which being 
incised exhibited pus exuding freely in the line of the incision. A great many small, 
cheesy, miliary deposits of tuberculous matter were found scattered through the lung 
structure, and in the upper lobe of the right lung, near the apex, a cavity as large as 
a hen's egg was found filled with fluid pus. The left lung v.- as not as much diseased 
as the right, but presented very much the saine condition. The liver, spleen, and 
heart were of healthy appearance. The right and left cavities of the heart were found 
filled with frothy blood, as well as the substance of the liver, but these were the 
usual effects from death by injection of air into the veins. The entire chain of mesen- 
teric or absorbent glands of the bowels were found enlarged, and a greater number of 
them filled with pus than wo have g'onerally found in oases of the natural disease. 

This case of the disease, produced by inoculation, is interesting not only because it 
establishes the fact of the identity of the reproduction, but that it shows the activity 
of the virus from the day on which it was inoculated and the analogy of its destruc- 
tive course in the system to that of the natural disease. 

The diseases with which glanders may bo confounded in its incipioncy are : (1) Com- 
mon catarrh or cold ; (2) ozena or indolent ulceration of the mucous membrane of the 
nose; (3) strangles or colt's distemper; (4) epizootic or enidemic distemper. 

Itt. Common cough or cold is always manifested by some intensity of redness in f he 
mucous membrane of the nose in place of its natural pink or Yci-railion tint,/witli a 
disposition to sneeze and a tendency to cough, which soon passes off without any en- 
gorgement of the lymphatic glands beneath the angle of the lower jaw. 

2d. Ozena is a rare disease, and is very gradual in the development of i ts ulcerations, 
which are not chancrous or cup-shaped in appearance; is unaccompanied by early 
glandular engorgements and constitutional symptoms. 

3d. Strangles or colt's distemper is peculiar to young horses between the fourth and 
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sixth year; commenoea iisnally -svitli fever; oougli and severe constitutional irritation, 
soon followed by a ooTiious yellow mucous discharge from the nosa and a ropy fluid 
"from the mouth; inaljihty to extend the head or put it down to the ground; loss of 
appetite; a considerable siyelling Under tlie throat, jpostecior to the point at which the 
glands in glanders are involved, and in the middle line of the space under the jaw, loith great 
tenderness on pressure and fumej'aotion in the fermenting tissues, followed by early suppuration. 
The animal is unable to eat on account of the pain produced by mastication ; swallows 
with difficulty on account of sore throat, and the effort frequently produces violent 
convulsive cough. The swelling in the space beneath the jaws is uniform and exten- 
sive'; is exceedingly sensitive to the touch ; in a few days becomes soft and prominent, 
containing fluid pus; it soon "bursts," and the animal is greatly relieved ; all the 
symptoms abate, and convalescence ia rapidly established, unless there is some inter- 
curreut disease. 

4th. Epizootic or epidemic distemper attacks horses of all ages and conditions, but, as 
is the case with all epidemics, it possesses peculiariiSes that will be diagnostic. The 
attack is sudden, ushered in by shivering fever, cough, heaving at the flanks, redness 
of the membrane of the nose, constitutional irritation of an intense character, and 
great debility. The respiratory apparatus sympathizes, and the inflammation extends 
rapidly throughout the extent of the bronchial mucous membrane. There is sore 
throat, and the horse "quids his hay and gulps his water." The glands are not 
greatly enlarged, but the submaxillary and the parotid glands are much swollen and 
the soBeness and tenderness are very great. The discharge from the nose soon follows, 
ia abundant, thick, and beeomes rapidly purulent and often fetid.. The breathing is 
accelerated and laborious and the animal refuses to eat. When death occurs in this 
disease, it is generally due to pneumonia, rarely from general debility and exhaustion. 
The disease is in great measure attributable to atmospheric causes, of the nature of 
which we are ignorant. 

Glan-ders may be distinguished from the foregoing diseases, even where not compli- 
cated with farcy, by the following characters : It attacks horsoa of all ages and con- 
ditions, and is highly inoculable, furnishing a specific virus, as much as cow-pox. 
The horse with glanders does not seem to be really sick, hut a waieiij discharge com- 
mences insidiously to drop from the nostril, most frequently the left, not accompanied by 
fever, cough, loss of appetits, or any constitutional di^ta^bance. The watery discharge is 
persistent, but gradually becomes glutinous and adhesive, and begums the hairs 
around the edge of the nostril with pa,rticles of food and dust. Coincident with this 
discharge, the (lymphatic) glands on the inner side of the branch of the lawer jaw-bone, on 
the side corresponding to the affected nostril, become enlarged, either separately or in bundles, 
and adhere to the bone, and seem to be bound down by adhesions. The glands are movable, 
but the motion seems to be resti-icted ; they are not hot and are but slightly tender ; they 
steadily increase in size, and become more indurated as the disease progresses, untU 
they yield to the finger-a sensation of specific induration. These glands never suppur- 
ate, but remain speciJicaUy indurated, and become more adherent to the jaw-bone as the 
disease progresses. Tiie mucous membrane within the nostrils will at this time have 
lost its natural pink color; it will be of a pale buff or leaden hue, with purple streaks 
increasing as it aacendsup into the nostril. The disch.arge, having become glutinous, 
is soon streaked with yellow pus and occasionally with blood, the purple streaks soon 
degenerate into ■ numerous small (follicular) ulcers, and the discharge now becomes 
entirelj' purulent, abundant, and often bloody. 

The (lymphatic) vessels around the mouth may now become corded, with small 
knots here and there in their course, and these knots occasionally suppurate. Farcy 
then supervenes, and the diagnosis is clear. The hind legs (one or both) are apt to swell, 
and the same corded appearance occurs along the course of the V6ins,| on the inner side 
of the leg, as described in the lips, and the knots may also suppurate. '!piie animal 
rapidly emaciates after the discharge becomes purulent, but still manifests a desire to 
eat and drink until the respiration becomes so oppressed as to render [it unable to do 
either. The course of the disease fi'om the first is steadily progreasivii, it may be 
slowly, but very surely, to a fatal termination. Inoculation, if resorted to, wiU 
always decide the matter in six or eight days. 

Prognosis or probabilities of recovery are exceedingly unfavorable. Youatt says ('that 
iu a well settled case of glanders it is not worth while, except by wfiy of experiment 
at a veterinary school, to attempt any remedies. TliQ ohaufces of a cure are too remote 
and the danger of spreading the disease is too great tb risk remedial measures. " / 

To show how insidious this disease may be in its early stage, how alow it may pro- 
gress, and how destructive it may be by spreading the virulent contagion to other 
nniiiials, I will mention the following case that came under ray knowledge : A gen- 
tleman belonging to the cavalry waa killed on picket-duty not long before the Con- 
federate army rextred from Manassas, and the thoroughbred mare he rode fell into the 
haiids of the en,emy. In a few days, however, the mare was recaptured, recognized, 
and returned to his familj', who aent her to a farm in Bedford County, Virginia, to be 
taken care of. "When she reached the farm the manager observed that she had a slight 
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cough and some watery disoharge from the nose, hut thought it ■was due to cold. Her 
appetite and general condition being good, she -was turned into a clover pasture and 
seemed to improve. 

There were seven work-horseo and three colts on the farm, all in Cue condition. 
The colts -were constantly with the mare, and the work-horses were in the same past- 
ure whenever they were not a-t work. In a very short time the colts sickened and 
died with what was considered " a very had distemper." The maro, meantime, waa 
in quite good condition, hut the discharge from the nose had become more abundant 
and yellowish. The work-horses soon took the disease also, and one or two of them 
having died, it became necessary to put the mare to work, as her condition was con- 
sidered better than that of any of the horses on the farm, all having contracted the 
disease. At the exj)iration of less than twelve months, all" of the horses and the three 
colts had died of the disease, and the mare, the source of the contagion in the first in- 
stance, was still alive, and would have, perhaps, lived (capable of doing some work) 
for several months longer if she had not been killed. 

I have stated that the animals in which this disease is said to arise spontaneously 
have been generally half-starved, over-worked, and of broken constitution. Confine- 
ment in dark, damp, ill-ventilated stables, especially those under ground, may pre- 
dispose to its occurrence, but, from my observation of a large number of cases, I am 
of the opinion that it is chiefly propagated by direct contagion, rather than infection. 
In other words, in a large majority of cases, the disease results from the contact of a 
particle of glandered virus with the mucous membrane of the nose, rather than from 
the breathing of the infected air in the immediate vicinity of a diseased animal. 

I had notes of several cases in which animals crippled, but free from disease, were 
put in the same sheds with those with glanders, only separated from them by a par- 
tition of boards, which did not prevent the passage of air. These animals were at- 
tended also by the same men who attended to the diseased horses. Of the three 
horses thus exposed, one contracted the disease at the end of three weeks, and the 
other two escaped for a much longer time. These animals may have contracted the 
disease by infection, that is, by inhaling the noxious air ; but from the fact that the 
first manifestation of the disease is in the form of an ulcer on the mucous membrane 
of the nose, I am inclined to believe that it is most often due to the direct implanting 
of the specific virus upon its surface, jiist as the particle of vaccine virus is implanted 
on the skin of the human subject. 

The only satisfactory result in the treatment of the disease in this, its first stage, 
occurred in the case of my own riding-mare, in the month of September, in 1865, 
while going from Lynchburg to the lower country. I stopped after dark one night 
at a gentleman's house where I was kindly received, and my horse put up in the 
stable. The next morning, when I was going to leave, there being no servants, we 
had to go to the stable to saddle our horses. While doing so, I discovered that the 
horse in the next stall to mine had a running from the noje, which I soon difioov- 
ered was due to glanders ; and there was nothing to prevent these two from putting 
their noses in direct contact. I was then informed by the gentleman that he had lost 
several horses from, what he considered, a very "obstinate and fatal form of distem- 
per," and that he had only recently purchased the animal iu question, and was not 
aware that it had taken the disease until then. 

Being thus warned of the danger of the mooulation of my mare,- 1 watched the con- 
dition of the mucous membrane of her nose carefully every day, and on the eighth or 
ninth day after the exposure I discovered some congestion in one nostril, which was 
soon followed by the formation of a tmall ulcer, which was immediately cauterized 
freely with the solid stick of lunar caustic (nitrate of silver). This was followed by 
injections twiqe a day of a weak solution of the crystallized nitrate of silver in the 
affected nostril for ten days or more. The glands beneath the angle of the jaw did . 
not hecome affected, .iHhough the ulcer iu the nostril did not heal entirely for nearly 
eight weeks. About two weeks of the time I gave her, iu her food, as much sulphate 
of soda as She would take. I would have preferred to have administered the hypo- 
sulphite of soda if I could have obtained it. For a week or ten days after the appear- 
ance of the ulcer her appetite was indifferent, and she was evidently feverish ; but 
these symptoms gradually passed off, and her recovery was comiilete by the middle of 
Ivoveniber, and ten months afterwards I sold her for §300 to a man who carried her to 
Now York, where she was sold ; and a year after that I was written to, by her then 
owner, for her pedigree, so We may infer that she was cured of tlie primary disease, 
and, that all danger of the constitution being involved had passed away. There may 
be do'ibts as to whether this ulcer was due to the specific virus of glanders. I can 
only say that it had exactly the appearance of those I observed so often in the early 
period of the natural as well as in the inoculated cases of the disease, and it only dif- 
fered /rom the latterin that, tliat the lymphatio glands did notsimuUaneously become affected. 
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mOOULATION OP OHAEBOH". 

Tlie results of some interesting experiments in inoculations for charbou 
are given in the Journal d? Agriculture Pratique for March, 1879. 

During the course of last year, M. Pasteur received from the minister 
of agriculture of France a commission to examine the causes of sponta- 
neous charbon, that is to say, of that type which breaks out suddenly 
in a stable or a sheep-fold," and to seek for preventive or curative means 
for treating it. A report of this savant, published in the Becuej,l de M6- 
decineVetSrinaire, gives the results of the experiments made in the de- 
partment of the Bure and Loire, with the assistance of Messrs. Cham- 
berland, fellow of the university, and Vinsot and Brutet, veterinary 
surgeons. 

Starting from the fact deduced from preceding works, (1) that charbon 
is the disease of the bacteremia, that is to say, of the little microscopic 
organism which Dr. Davaine was the first to prove existed in the blood 
of carbuncled animals ; that the bacteria obtained in a state of purity, in 
.the midst of inert matters, and inoculated on healthy animals, suffices 
to produce disease and death, while nothing contained in the charbonnous 
blood surrounding the bacteria would produce the affection in question, 
M. Pasteur adopted the following course of research: Is the cause of 
spontaneous charbon simply bacteria, and, if so, what is the habitat of 
this organism ? If this is the case, where is this organism to be found ? 

The skillful experimenter has endeavored, in the first place, to inoculate 
healthy animals by means of their food. Sheep v.'ere fed with fresh 
lucern moistened with a liquid impregnated with corpuscle germs of bac- 
teria. The sheep submitted to this treatment did not all succumb ; at 
times there was no mortality, but whenever death did occur it was found 
to be due to charbon, with this peculiarity, that the disease had had a 
long period of incubation (from foiir to six days). M. Pasteur concludes 
from this that " if in the department of the Eure and the Loire the germs 
of charbonnous bacteria exist spread over the food, or on the soil, they 
ought to bs probably at once abundant and of different inoculation ; in 
other words, thii^ inoculation to be efficacious requires special conditions." 
These conditions may be easily realized. It is sufficient to combine with 
the animal's food anything which may wound the mouth or the principal 
digestive organs. Thus food the consistency of lucern mixed with dif- 
ferent species of thistles, which are found in the fields, and tainted with 
bacteria, causes a larger mortality than the infected lucern given alone. 
The examination of anatomical lesions leads to the conclusion that the 
origin of the disease is in the mouth or in the back part of the throat, 
as well when the infected lucern alone is concerned as when infected 
forage mixed with matters which may wound the animal. " Prom this 
the inference is that when the disease is communicated by food jvhich 
appears to be incapable of causing wounds, these must have previously 
existed." 

Thus it is in the primary digestive organs that these lesions principally 
occur in spoufcaneous charbon, from which it follows that charbon is 
communicated spontaneously to animals by food covered with germs of 
bacteria, but only when the animal has wounds, or wounds itself in eat- 
ing — wounds which otherwise would be quite insignificant if some acci- 
dental circumstance did not render them dangerous. 

"How may intense heat and dry weather facilitate the development 
of charbon?" 

Probably, according to M. Pasteur, because they add .to the tender- 
UCD 
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ness of tlie buccal mucous membranes, wbicli are more easily wounded 
when the food is hard and the mineral dust taken in with the food is 
more abundant. A very simple preventive against the spontaneous de- 
velopment of charbon is the practical conclusion of these researohes. 
The means cousist in suppressing as far as possible everything which 
may wound the animal, particularly in its mouth, to remove from its 
food everything which may scratch the primary digestive organs, to re- 
move thirties and all other prickly plants, and to be careful during win- 
ter and summer not to give them their food too dry, or mixtures of straw; 
to liioi^t®^ these before giving them, or, better still, to ferment them 
with green fodder. The introduction of silicious dust from the road is 
also to be feared. 

All occa sious of the diffusion of the germs of charbon from dead ani- 
mals should be carefully g-uarded against. It is probable that the de- 
partment of the Eure and Loire contains a larger quantity of these germs 
than any other department, and as the disease has been so long estab- 
lished there it sxistains itself, as the dead animals are not treated in such 
a way as to destroy all further germs of contagion. 

When spontaneous charbon breaks out on a farm, M. Pasteur ad- 
vises, in the first place, to paint the mouths of cows, oxen, bulls, and 
sheep every day with a substance or solution which cicatrizes the wounds — 
chlorate of potash, perchloride of iron, cinchona powders, &c. — but the 
preference may be given perhaps to a saturated solution at fifteen de- 
grees of chlorate of potash, and to wash the eyes and nose of the animal 
with the same solution. For sheep, which cannot be treated one by one, 
it suffices to dissolve the chlorate in their drink. This may perhaps 
answer for the large animals. While M. Pasteur made the experiments 
which are thus briefly summed up, M, Toussaint, professor of physiology 
at the veterinary school of Toulouse, pursued analogous researches 
ii_ the department of the Eure and Loire, and arrived at the same 
conclusions. According to M. Toussaint charbon is never spontaneous, 
in the literal sense of the word, because it sometimes apparently de- 
velops itself. There must be inoculation by bacteria or their spores ; 
it is by the wounds of the mouth that they penetrate the system, and 
the food serves as the means of communication. These are important 
points acquired by science, but it remains to be ascertained where and 
how the germs of bacteria are preserved. To settle this question, M. 
Henry Bonley, in tlie Becueil de Medecine Veterinaire, says: "It will re- 
quire long and difficult labor ; for the spores of the bacteria and the 
bacteria themselves have no specific character which may distinguish 
them in the midst of the numberless species which pollute the smallest 
'blade of grass in all decomposing matters, and even upon the dry earth 
when the slightest moisture sufi&ces to revive them." 

INOCULATION OP MALAKIAL FEVEE. 

Equally interesting and important as the discoveries of Pasteur are 
the results of experiments recently made in inoculations for marsh or 
malarial i'rivers. In the spring of 1879 the physical cause of poison to 
which intermittent fever is due was made the subject of special investi- 
gation by Siguor Tommasi, professor of pathological anatomy at Eome, 
in conjunction with Professor Klebs, of Prague. According to the state- 
laent laid before tlie Academy of Rome (Transunt. Acad. Science, iii 
(1879), p. 216), the investigation was rewarded with complete success. 

The two investigators spent several weeks during the spring season 
in the Agro Bamano, a locality notorious for the prevalence of this par- 
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ticular kind of fever. Tliey examined minutely the lower strata of the 
atmosphere of the district in question, as well as its ^oil and sttignant 
waters; and in the two former they discovered a microscopic fungus 
eonbiating of numerous movable, shtning spores of a longish, oval 
shape, and .9 micromill. in diameter. TJiis fungus was artificially gen- 
erated in various kinds of soil; the fluid matter tliu.s obtained was fil- 
tered and repeatedly washed, and the residuum left after filtration 
was introduced under the skin of healthy dogs. The sa)iio thing was 
done with the firm microscopical particles obtained by washing large 
quantities of the surface soil. The animals experimented upon all had 
the fever with the regular typical course, shoAving free intervals, last- 
ing various lengths of time up to sixty hours, and an increase in the 
temperatui-e of the blood during the shivering fits up to nearly 42°, the 
normal temperature in healthy dogs being irom 38° to 39° centigrade. 
The filtered water only caused changes in the temperature ot the 
body, even when five times the original quantity of water was adminis- 
tered, and the trifling fever actually caused was not of an intermittent 
character. The animals artificially infected with intermittent fever 
showed precisely the same acute enlargement of the spleen as human 
patients who have contracted the disease in the usual way, and in other 
spleens of these animals a large quantity of the characteristic form of 
fungus was present. The fungus was also found abundantly in the 
lymphatic vessels of the animals. As the fungus here grows into the 
shape of small rods, Tommasi and Klebs gave it the name of haoillus 
malaricB. 

The strictly scientific methods pursued in this investigation do not 
seem to admit of a doubt that the learned experimenters really discov- 
ered the cause of the disease in question. The discovery may be re- 
garded as another of the series of which those in connection with in- 
flammation of the spleen and diphtheritis were earlier examples. Against 
the iatermittent-fever poison, says the London Journal of the Eoyal 
Microscopical Society, which is connected with this newly-discovered 
microscopic fungus, the medical art was formerly as powerless as it is 
still against diphtheritis and inflammations of the siJleen. For iutprmit- 
tent fever, however, medicine was provided as a remedy when the vir- 
tues of quinine were made known, and it may be reasonably expected 
that, as in tbe latter case, so against the j)oison of the diphtheric fungus 
and that of splenetic inflammation, medical science will sooner or later 
discover their appropriate antidote. 

It has been announced in several European publications that Drs. 
Marchiafava and Valenti have since detected bacillus malariw in human 
patients in a more ad-s-anced stage than in animals originally dissected. 



EXPEEIMEJiTTS WITH CHIOXEN CHOLERA. 

During the session of the French Academy of Sciences, held in Feb- 
ruary, 1880, an interesting communication was received from M. Pasteur 
on the subject of virulent diseases, but treated more particularly upoai 
the disease known as " chicken cholera." The bird which is a victim 
to this disease, observes M. Pasteur, loses its strength, and its wings 
droop. The feathers on its body rise, and make it look like a ball. An 
unconquerable sleepiness overwhelms it. If it is compelled to open its 
eyes, it appears as if awakened from a profound sleep, and soon closes 
its eyelids again. Frequently it dies in mute agony without having 
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changed its position. If it happens to move its wings for a few seconds 
it is with great difficulty. This disease is caused by a microscopic or- 
ganism, which M. Pasteur has bred in a suitable manner, and with 
which he has inoculated Guinea pigs and fowls. The inoculation of the 
pigs did not always produce death, but did produce an abscess, and fowls 
inoculated with the contents of this abscess soon died. A few drops of 
a culture of this microbe placed on a piece of bread or meat fed to the 
fowls is sufficient to cause the infection to enter the intestinal canal, 
where the little organism multiplies in such great quantities that the 
excrement of the fowls thus infected kills others which are inoculated 
with it. These facts, M. Pasteur says, permit us eaj^ily to account for 
the manner in which the disease is propagated in poultry-yards. 

Evidently the excrements of the sick birds are the great cause of con- 
tagion. Nothing can be more easy to arrest this than by simply isolat- 
ing the birds for some days, by washing the yard with an abundance of 
water, and especially with water acidulated with a little sulphuric acid, 
which easily destroys the microbe, and by removing all the manure be- 
fore admitting the birds again. All cause of contagion will have been 
removed during this period of isolation, because the birds already at- 
tacked will have died, so rapid is the disease in its action. 

By a certain change in the culture of this microbe its virulence may 
be diminished, and while the fowls inoculated with the most virulent 
virus are aU killed, those infected with the diluted virus sicken but do 
not die. If they are allowed to recover, and are again inoculated with 
the more infectious virus, the injuries produced are local, and do not 
cause death.' Chicken cholera is then of the character of those virulent 
diseases which do not repeat themselves. Suppose that this microbe of 
the diluted virus may be fixed in its proper variety, according to M. 
Pasteur, and that we are not always obliged to have recourse to its 
original propagation when we wish to use it, it. may be made to serve 
as a veritable vaccine, transmissible from animal to animal as the vac- 
cine of variola is transmissible from man to man. 

A number of experiments will alone enable us to judge how weU this 
prediction is founded. In any case the observations of M. Pasteur opens 
a new road to the study of the virulent diseases, which are for the most 
part perhaps only parasitic diseases, such as charbon and chicken cholera. 
They will without doubt give to physiologists the idea (or suggest to 
them the propriety) of seeking a vaccine virus for contagious epizootics, 
such as foot-rot and contagious pleuro -pneumonia, which cause so many 
losses in agriculture. 

The following is a translation of the more important points presented 
by M. Pasteur for the consideration of the academy : 

On the Birbject of extracts from solution for propagation of the rnicrohe of chicken 
cholera, a question comes np for consideration. We have shown that these extracts 
contain no substances capable of preventing the cultiu-e of the microbe. But will they 
contain anything suitable for the vaccination of chickens? I have prepared a solution, 
the volume of ■n'liich was not over 120 cubic centimeters. Filtered and evaporated in 
the cold, and always under conditions incapable of changing its purity, this culture 
left an extract which had been redissolved in 2 cubic centimeters pure w iter, which 
was then all injected under the skin of a healthy chicken. A few days thereafter the 
chicken inoculated with a very infectious virus took the cholera, and died under the 
same conditions as chickens which had not been vaccinated. Experiments of this_ 
kind lead to an observation which, in a pathological sense, is as new as curious. If 
a fresh and healthy chicken receive a subcutaneous injection of extract of a filtered 
culture of the microbe, corresponding to a very abuudantdevelopmentof theparasite, 
the chicken, after a nervous disorder, which disappears after a quarter of an hour,_ 
and is often manifested simply by a slightly increased respiration, and a movementof 
the beak, which it opens and closes at short intervals, the chicken, I say, takes the 
form of a ball j remains motionless, refusea to eat, and exhibits a most pronounced 
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^tendency to sleep, as in tlie case of the disease by inocciilation ■with the microbe ; the 
only difference being that the sleep is much lighter tlmn m the real disease, as the 
Ichicken awakes at the slightest noise. This sleepiness conti unes aboat four hours, after 
iwhich the chicken becomes alert, and carries his head up, eats and clucks as if nothing 
had happened. I have rejieated this experiment several times, observing the same 
facts, and in each test I took care to determine that an extract of pure touillon, in 
which no microbe had been cultivated, gave place to no analogous manifestations. I 
iwas led to the conviction that during the life of .the parasite it acted as a narcotic, 
and that it is this narcotic which gives rise to the Very pronounced morbid symptoms 
of sleepiness in the disease of chicken cholera. 

; By the ^ct of nutrition, the microbe becomes the cause of the severity of the dis- 
ease and consequent death. This is easily understood. The microbe is aerobic; 
during its life it absorbs large quantities of oxygen, and consumes many of the princi- 
ples of its medium of growth, which is easily determined by comparing extracts of 
tehioken houillon, before and after the culture of the little organisms. Everything in- 
dicates, that this oxygen, necessary to its life, is taken from the blood-globules through 
the different vessels, and this is proven by the fact that during life, and often long be- 
fore the approach of death, the comb of the sick animal is seen to become violet, 
though the microbe either no longer exists in the blood or is there in quantity so small 
as to escape microscopic observation. 

; This kind of asphyxia would be one of the most curious characters of the disease 
under consideration ; yet the animal dies from deep-seated disorders caused by the 
culture of the parasite in its body, by pericarditis, ahd other serious discharges, by 
alteration of the internal organs, and by asphyxia. But the act of sleep corresponds 
with a product formed during the life of the microbe acting upon the nervous centers. 
The independence of the two effects in the symptoms of the disease is still further es- 
tablished by the circumstance that the extract of a filtered culture of the microbe 
puts to sleep chickens vaccinated to the maximum extent.* 

, These facts will undoubtedly provoke considerable thought among pathologists, 
and notwithstanding the possibly already exaggerated length of this paper, the acad- 
emy will kindly permit me to briefly point out some other peculiarities of the disease 
called chicken cholera. This disease is well known ; is terrible and rapidly mortal, 
especially when caused by direct inoculation of its microbe. It is certainly very re- 
, markable that sometimes, as we shall show, it appears chronic. In fact, in certain 
cases we see inoculated chickens which, after having been very HI, do not die, but on 
the contrary experience relative recovery, yet they eat little, often become SBnemic as 
Indicated by the discoloration of the comb ; they gradually become very thin, and 
finally succomb after weeks and months of languor. This fact would have only a 
secondary importance if, under these singular circumstances, it did most frequently 
happen that the microbe is formed on the body at the time death occurs, a manifest 
proof that the parasite wa,s preserved in the body of the animal from the time of the 
last inoculation — always present, always acting, but to a very mild degree, since it but 
slowly brings on death. It is found located undoubtedly in some vaccinated part, 
which is therefore unsuited to an easy culture. Vaccinated chickens especially ex- 
hibit this form of the disease, which, it is true, is not frequent. It might be con- 
sidered that under such conditions there should occur a transformation of virulent 
virus, but this does not take place. In the cas-i to which I refer, the virulence of the 
microbe is, on the contrary, increased, as may bo established by separating them from 
the blood of the dead chickens, by means of the special cultures, and afterwards in- 
oculating other new chickens with them. 

Such acts as these will help us to understand the possibility of long incubations 
of virus, such as rabies, for example, which^ after having existed a long time in the 
body in a latent state, as it were, suddenly indicates its presence by the most active 
"viriuence and death. 

; Does not human pathology also explain it ? Alas I how often do we see diseases of 
the virulent order, such as measles, scarlatina, and typhoid fever, have serious conse- 
quences of long duration, and often incurable. The circumstances I have just men- 
tioned are of the same nature, and we are here able to fix upon the true cause. 
I In very well vaccinated and well conditioned chickens there sometimes appears 
upon one part of the body or another an abscess flUed with pus, causing no trouble in 
the health of the animal. It is remarkable that this abscess may even be due to the 
cholera microbe, preserved aa if in a vase or cup, and without doubt powerless to prop- 
agate itself because the chicken had been vaccinated. . 

The disease may be conveyed from the pus of this abscess, by culture, or by inocu- 
lation of new fowls, which, after being abundantly developed in the inoculated region, 
lit kills in the ordinary manner. These facts in every particular recall and rationally 

* Note. — However, I must isolate the narcotics and determine whether, by a suitable 
dose, death cannot be produced, and whether, in such case, there would occur the 
inteiual disoideis common to the real disease. 
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explain tho abscesses of the Guinea pigs, to which I referred in my foi-mer communi- 
cation. It is very possible that the muscles of the pigs reproducing the microbe 
more slowly and with more difficulty than those of the chickens, the disease is con- 
fined to an abscess, and recovery becomes possible. 

I fear I sliall abuse the time allowed by the academy if I do not conclude. The 
subject is so vast and so fertile, that I beg leave to be allowed to present at the next 
session a report of other observations, to wliioh I shail add fuiliier facts which I hope 
to collect. 

Lavoisier has said, one can give nothing to the public if ho waits to have covered 
the entire field presented, .and Avhicli extends in proportion as the work proceeds. So 
it is useful to me to have the opinions of competent nK-n to inform or restrain me, 
either of »»hich canuot fail to strengthen and enlarge these researches. 

Eegarding the discoveries of M. Pasteur as of great importance, tlie 
ministry of agriculture and commerce of France hare Issued the fol- 
lowing circular, a copy of which has been sent to all the leading poultry 
breeders and dealers of that country: 

The contagious affection, special to poultry, known under the name of chicken 
cholera, causes serious losses to agriculture. However little importance it mav seem 
to have when it attacks only an isolated subject, it acquires ta-ue gravity when, as is 
most usually the case, it appears in rather large flocks, which it may decimate, and 
even sometimes completely depopulate, in a few weeks. The disease may, therefore, 
occasion considerable loss on farms where the production of poultry and eggs is a 
matter of lucrative speculation. 

The development of the disease may always be arrested, and the object of the pres- 
ent instruction is to make known to ;b«;ricuiturists the means for attaining this end. 
All farmers know how to distiiiguish cliiclLen cholera. As soon as the disease invades 
the flock the birds become languid and sleepy. The temporatitre of the body rises ; 
the comb becomes violet in consequence of a modification of the circulation; finally 
death often inter%^ene-'^. in a few hours after the firft appearance of the symptoms. Ee- 
cent Scientific researches have proven that thia diser 3 is produced by a microscopio 
organism which is developed in the intestines, passes into the blood, and there multi- 
plies with extraordinary rapidity. This parasite is evacuated with the faces, and 
may subsequently pass into birds which pick ove.'' the mannre or eat the seeds which 
have been soiled by the affected fowls. If a bird dies of supposed chicken cholera, all 
the poultry should be immediately removed from the yard and the birds kept isolated 
from each other. The yard ind the houses should then be thoroughly cleansed by 
removing the mannre and washing the walls, perches, and soil with a largo quantity 
of water. The water should contain about six; fluid drachms of sulphuric acid to one 
gallon of water, and a coarse broom or brush should be employed for the washing. 
After the lapse of ten days, if no death has occurred in the mean tiiue, the disease may 
be considered as having disappeared, au'T only those birds which show prostration, 
duUnesa, and sleepiness, need be further kept in isolation. These means, so simple in 
their applieation, arc regarded as sufficient to arrest the progress of the cojitagion and 
prevent its return. Applied in the beginning of tne disease, they limit the losses to 
an insignificant figure. 



CATAEEH IN SHEEP. 

Dr. C. D. Smead, Logan, Schuyler County, New Yort, writes as fol- 
lows, under date of March 26 last, concerning an outbreak of catarrh 
among sheep in that locality : 

I have not as yet examined a sufBcient number to give you as ext'»ud6d a report as I 
wish, but will give you the results of my iuvestigai/ons th;is far. I was consulted, on 
the '20th of February, by a f«rmer living in the town of Hector, concerijing Lis flock, 
which, by the way, was composed of 104 sheep, about one-half grade iierinos and one- 
h.alf grade Cotswold breeding ewes. Ho told mo that the first time Jie had noticed 
anything wrong was three days previous, wlx^n he saw one of has bos'; ewes standing 
apart fiuxn the flock, with head elevated, snuffling at the iiose, ai^d a violent heaving 
of the flank. The animal grew rapidly worso, :m>\ di^d in t.bout twelve hours. Soon 
another one waf to,l;i;n wiih similar symptoms, and died in twenty-four hours. Within 
four days froi. the observance of llio first ease, four animals had died and three were 
sick. On the liith day two wr<Te were taken, making nine io all. On the 82d I made 
a posl-moriem examination of those that had died, which numbered six of the nine, 
and found the membranes of the nasal chambers of all of them highly inflamed. Of 
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those that had died within a few hours from the first appearance of disease, I found 
the chamhors of the nose literally swelled full, and death had been caused by strau- 
gulatiou. Of those that had lingered for three or four days, I found that the inflam- 
mation had extended to the larynx and the bronchial tul.ies, ^nd a slight congestion 
of the lungs, death being caused as in other catarrhal affections. So far I was ready 
to pronounce the disease as simply of an acute catari-hal afl'ectiou caused by the pre- 
ceding wot weather; but my attention was called to some peculiar-looking white 
specks upon the inflamed and putrid^iembranes, which, upon close examination, 
proved to be minute' worms, the largest of which were about one-eighth the size of a 
timothy-seed divided lengthwise. Some were so small as to appear as a mere speck. 
The membranes were, so to speak, perfectly covered with them, and had I oxamiued 
with a glass doubtless many moic would have been seen. As to the origin of these 
parasites or their nature I have as yet no positive knowledge, and it nuiy require 
. much time and experimoufc to ascertain from whence they came. I have examined 
sufficient to convince me that the disease is caused by these parasites. 

The above-mentioned flock were in good, comfortable, well-Veutilated buildings, and 
had been for two weeks ; previous to that they had been confined in a yard, with an 
open shed to run under. For food they had during the forepart of winter oat straw 
and corn-stalks, and about one-half pint of oats, each, daily. At the time the disease 
broke out among them they were being fed good, well-cured meadow hay, and one- 
half pint of oats and corn. Believing that the disease was caused by the worms, and 
also that the commencement of their ravages was iii the nasal chambers, I reasoned 
as follows : 

First, that in order to eflict a cure the cause must speedily be removed. Believing 
that carbolic acid could be used insufficient strength to destroy the parasite, and also 
act beneficially on the inflamed membranes, X prepared a solution of crystallized car- 
bolic acid one part, glycerine four parts, water twenty-six parts, and ordered it used 
by injecting with a syringe into the nose of every sheep as soon as the first symi:)tom8 
of the disease appeared ; also that four drachms of the hyposulphite of soda be given 
internally, and repeated every twelve hours. Thus far it has proved successful in the 
flock, except the fiist-ment ioned nine, of which only one is alive. About nvr-third of 
the flock have been aflected. Other flocks have suffered with the same disease in the 
same and adjoining towns, with about the same results. I only give the history of 
this one as a sample. To sum up as briefly as possible, I believe the cause, as before 
stated, to bo worms. 

Second. I believe that all 8heep_ attacked will die if they are not promptly treated 
with some medicinal agent that will destroy the cause. 

Third. I believe it to be highly contagious (but in what manner I have no positive 
knowledge), and all sheep should be immediately removed from the flock as soon as 
the iirst symptoms appear. 

Fourth. From present experience in the treatment of the disease, I believe that car- 
boho acid properly diluted and injected into the nostrils within a short time after its 
appearance will effect a cure in quite a number of cases at least. I have recommended 
ite use to all the owners of the diseased flocks as far as known, and I am waiting re- 
sults. I propose to continue the investigation, and, if possible, ascertain the cause of 
the dlseasot 



SANITARY REGULATIONS AND PREVENTIVE 

MEASURES. 



The subjoined correspondence relates to sanitary regulations, preven- 
tive measures, and so-called remedies for swine plague and diseases 
Uncident to other classes of domesticated animals. In the absence of 
any positive remedy for swine plague, the sanitary regulations and pre- 
ventive measures recommended are worthy the careful consideration of 
every one interested in raising stock. The first and most important 
province of sanitary science is the prevention of contagious diseases ; 
therefore, in the presence of a highly contagious and fatal disease among 
domesticated animals curative measures of an experimental kind should 
not be undertaken, except in regions in which it is indigenous, or in 
hospitals where the greatest care can be exercised to prevent a dissemi- 
nation of the malady. Even in contagious maladies that are not very 
destructive, and which may readily yield to medical treatment, preven- 
tion will, in almost every instance, be found more practicable and satis- 
factory than the trouble and expense of administering drugs and the 
consequent depreciation in the value of the animal. Moreover, curative 
measures are not generally successful in a majority of the spreading 
diseases, hence the great importance of the close observance of proper 
sanitary regulations and preventive measures. An intelligent system 
of hygiene, by fortifying the body and preserving the different organs 
in health, is the most certain safeguard against the development of 
disease. A suitable and suflcient diet, an abundance of air and light, 
a regular amount of exercise, no undue exposure to inclement weather, 
cleanliness, and healthy locality, form the basis of a good hygiene, and 
jn outbreaks of certain classes of destructive contagious diseases is all 
that can be relied upon for the preservation of dumb animals. 

COLORADO. 

Mr. Philip Zoeler, Pueblo, Pueblo County, says : 

Althougli no contagious diseases prevail among farm animals in this locality, yoni 
report on diseases of swine and other domesticated animals ishighly prized by all who 
have been fortunate enough to secure a, copy. There is a weed called " loco," found 
growing abundantly in some localities in this State, which is more destructive to 
horses and cattle than all diseases combined. If it does not kiU an animal outright 
it makes it worthless forever after. The symptoms are about as follows : Swelling ot 
the head, moping appearance, moves about as if foundered, are afraid of everything, 
lose the luster of the eye, imagine they see objects in front of them, and jump over a 
straw as if it were a big log. Animals are mostly affected by it in the winter and 
early spring, when grass is dry and scarce on the range. A horse once poisoned by 
216 
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tie weed can never thereafter be regarded as a safe animal, either in harness or nnder 
the saddle. No remedy or antidote, so far as is known, has ever heen disfiovered. As 
most of our animals roam over a large range, perhaps no remedy could be applied in 
time if we had one, 

GEORGIA. 

Dr. H. E. Casey, Appling, Columbia County, says : 

While reading yonr work on diseases of swine, &o., it occurred to me that I would 
state to you a fact perhaps hot generally known. Some twenty-five years ago, while 
engaged in active practice, I was called to see a case of cutaneous disease. The 
patient was an old man and lived in the country. He said he had contracted the 
disease many months before — had had several doctors to attend him, but all were 
unable to either diagnose correctly or to cure him. I asked him to look back and 
see if he could connect any event or anything that could have originated such a 
state of affairs. He said, " I remember that I had a pot pig that had the mange 
badly, and desiring to cure it I caught him, and after washing him well with warm 
Buds and water I gave him a good scraping." I replied: "The veterinary surgeons 
say that mange is not communicable from the lower animals to man, but I prouounoe 
your malady a case of mange." I put him on an alterative treatment, and by the use 
of frequent ablutions of warm water and castile soap, followed by paintings with 
iodine, he was cured. I wrote an account of this case which was published in the 
Augusta Medical and Surgical Journal, and this was republished in several foreign 
medical periodicals — one, I think, Lu France, and one in Germany. It was held at 
one time that glanders was not communicable from the horse to man, but this idea 
has long since been exploded. 

Mr. James P. PhiUips, Clarksville, Habersham County, says : 

I have read with pleasure the report on diseases of swine, &c., and I desire to state 
that I consider tie report of Dr. Detmers as exhaustive, thoroughly covering every 
point as to swine plagae except as to sporadic or spontaneous oases. 

I keep inclosed all stock, la 1858 I had brought from East Tennessee sixty-five fat 
hogs. I lotted them away from my home hogs, fed them one month, and then slaugh- 
tered them. There was not a diseased hog in the lot. During the winter I had a herd 
of sixty head, thirty-two of which I fattened in the orchard. One died of the plague, 
but no others were attacked. In 1875 I had a lot fattening in close pens^ four to a pen. 
One died of the plague, but none have since died on my farm. My friend C. K. Jar- 
ret lost forty fat hogs by the disease in 1875. My neighbors generally have lost more 
or less every year. None of them keep their hogs inclosed. Mine have some green 
pasture the year roimd. 

The disease is unmistakable ; the symptoms once seen will never be fprgotten. My 
whole aim has been directed toward preventing the malady. I trust a great deal to 
isolation, to frequent changes of pasturage and locality, and to feeding sound grain. 
So far, no remedies have been discovered. Tennesseeans used to attribute the disease 
to Kentucky still-fed hogs, which were driven through the State on their way to North 
and South Carolina, Georgia, and Alabama. I can show the disease in our mountains, 
through which there are no roads, and over which hogs have never been driven. 

Distemper among our cows is the most serious trouble against which we have to 
contend. The annual loss is great — during some years devastating. When the poor 
man loses his cow the loss is irreparable. I have made many post mortem examina- 
tions, and have invariably found the omasum — the manifold — the diseased organ. If 
discovered very early, the animal may be saved by turning on green com. I have 
given all sorts of purgatives without beneficial results. Several years ago, by acci- 
dent, I had the fencing around seventy-five acres of pasture burned. My neighbors' 
cattle fiooked to my cultivated grasses, and that season I lost seven fine Ayrshire and 
Short Horn cows. The next season I lost one Short Horn, but have had no oases 
since; and yet, on each of the adjoining places there have been losses each year. In 
one of our mountain districts the farmers had made a law unto themselves, and though 
most of them used oxen, after a certain time in the spring they neither drove their 
own oxen down nor allowed others to drive their cattle up into the district ; but after 
the building of the A. and C. Air Line Eailroad the advantages of market and trade 
increased, and they broke loose from their law, hauled off produce at all seasons, and 
the consequence has been that during the past fall they lost most heavily. I believe 
you would do a great good if you would keep Dr. Detmers in the field untU he masters, 
or, at any rate, fully examines into, the causes of each and every epidemic, contagious, 
and infectious disease incident to our farm animals. I have read carefully what each 
of the examioers have written, and, like all farmers, am glad to hear what scientists 
have to say ; but at the same time we know that prec(jnceived opinions, or the bend- 
ing of symptoms to suit cases, cure neither flocks nor cattle. 
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ILLINOIS. 
Mr. J. B. Vaudeventer, Mount Sterling, Bro'sm County, says : 

I have this to say of your special report No. 12, that after a careful perusal of the 
same I consider it one of the moat valuable and instructive works ever issued from 
your department. The reports of the different veterinarians are the most complete and 
exhaustive I have ever seen on the subject of so-called hog cholera, and I have read 
everything that I could lay my hands on that I thought caloul ited to throve light upon 
the subject. I would be glad if every farmer and stock-raiser in the country could 
have a copy placed in his hands, for I am satisfied that if our farmers could become 
possessed of the information it contains, and would act upon its many valuable sug- 
gestions in reference to the management of their swine, they and the country at large 
would be benefited at the rate of many millions of dollars annually. 

Mr. E. W. Hunt, Galesburg, Knox County, says : 

Every disease affecting swine is called hog cholera. But whether cholera, swine 
plague, pneumonia, or what not, it has been very fatal here in many cases, some farmers 
having lost entireherdsconsistingof ahundred ormore. It seems to me that the Depart- 
ment of Agriculture could render the country no be tter service than to discover the cause 
and either a cure or successful preventive for this plague. To accomplish this it would 
be necessary to send competent persons — those well versed in the diseases of domesticated 
animals — into the districts infected by the disease. They should enter the field in the 
fall, say in October, and remain until-mid winter, studying the symptoms of the disease 
j&om its incipienoy to its determination, making such posf-mortem examinations as may be 
necessary, and conducting experiments looking to the discovery of a cure or preventive. 
Should such an investigation require all the enegy and means of the department,for 
one year and result in the discovery of a preventive or cure for the malady, it would 
be the best expenditure of money the government ever made. I doubt if anthing can 
ever be accomplished in any other way. 

Mr. John S. Armstrong, of La Salle County, in a recent interview 
with the Commissioner of Agriculture, made the following statement in 
regard to his experience and treatment of swine plague: 

I live on Fox Eiver, twenty miles below Aurora, La Salle County, Illinois. Last 
year I had some trouble with my hogs, and lost a good many. This year they com- 
menced dying again. They dug up a hog that had not been "buried deep enough, and 
that started the disease again. I examined the hogs and found them lousy. I did 
not regard this as the cause, but rather the result of the cause. I made a preparation 
of lard, axle-grease, and sulphur, and applied it with partial success. The under part 
of their bodies was of a light purple, and raw. I applied this preparation and it 
seemed to help them very much for a time, but in the course of about three weeks 
they commenced to cough, and I saw I would have to do my work all over again. I 
used to have sheep — as many as 1,200 at a time ; once they got the itch among them. 
I cured this with tobacco juice, copperas, and sulphur. 

Question. In what proportions ? 

Answer. I do not recoUeot. I think I used a little lime also. I thought I could kiU 
the lice with this preparation, but I did not expect to kill the parasites that are said 
to prevail in this disease. This preparation also proved a failure. On the Monday 
following I got four pounds of tobacco, boiled it uy, and put in about equal parts in 
two kettles. I boiled it a good while, perhaps halt a day. I took the leaves out of one 
and the juice out of the other, and changed them back and forth to get the strength 
out of them. Th& tobacco was the strongest plug tobacco I could get. The next 
morning I run the liquor off and strained it. By that time one kettle would hold the 
contents of both. I then took a screen, a sort of net, and put over it ; divided it and 
put in five pounds of copperas. I then took some tallow, I think two or three gallons, 
part tallow and part lard, put it in the juice and again boiled it down as low as I 
could. It fermented and boiled over. I then got two gallons of lubricating oil, crude 
petroleum, and two gallons of coal-tar ; I guess at that. I boiled this, and to my sur- 
prise a portion of the coal-tar went to the bottom. I then put in some coal-oil jmd 
warmed it— did not let it lioil but made it pretty hot. I put that on the hog and it 
killed the parasite as well as the lice, and it restored the hogs. I reported this to the 
d'i"tor, and he said: "You have in that compound a strong preparation. In the first 
place tobacco is a most destructive thing. The copperas h"as iron in it, and carbolic 
acid is tlxe best destructive in thousands." I did not know that carboho acid was a 
production of coaJ-tar. From what he told me about the carbolic being good to keep the 
insects from getting in, and recommended its injection into the nostrils, thinks I, if 
that is the case I will try feeding it. I did not know how much coal-tar I could put 
in ; I did not know how much oairbolio acid they oould take, hut 1 coaoludod to try 
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sometliing. I took talf a gallon of boilefl oil, put twelve ounces of oarltolio acid in it, 
and half a gallon of oil, and wanned that. I mixed salt, sulphur, and copperas, 
pretty near a pailfull, about one-quarter sulphur, one-ciuarter copperas, and one-half 
salt; mixed that in the pail, and put in the acid, and boiJed together and stirred it 
up. I got about a bushel of stone-coal and pounded it and poured that on and 
mixed it. I have been giving that internally. I have given it three different tiiaea 
to my own hogs and others. 

Question. How do you feed it 1 

Answer. O, they are very fond of the stone-coal. I don'tlmow how much thoy will 
eat. 

Question. How long have yon been doing that ? 

Answer. The cure was effected about a month ago. I think the skin is more affected 
than any other part of the body. I am inclined now to the opinion that whenever 
the system becomes weak from any cause that the disease will set in, and the lungs 
sympathizing with it the cough is brought on. I am also inclined to think that it is 
possible that this cattle fever may be remedied in the same "way, by giving them in- 
ternally carbolic acid and making an outward application of both. In regard to the 
proportions, I have been telling others to do just as I have done. The proportions 
that I first experimented with were four pounds of tobacco, boiled down until the 
strength was taken from it ; two and a half gallons of grease ; then put that in, and 
the least that is necessary to neutralize the coal-tar is sufficient. I may not have got 
the best proportions. I got tiko tobacco all in the grease by evaporating the wat^r 
from it ; then about the same quantity of luhricating oil, and about the same quantity 
of coal-tar. I warmed this and put it on hot. I think the ooal-tar has the staying 
qualities. By putting it on the surface and uauag it internally as I did, I believe a cure 
can be eifected. 

Mr. Ira Eowell, Danvers, McLean County, says : 

I have carefully examined the report on diseases of sv/ine, &o., and think the com- 
missioners have given us much valuable information, especially as regards swine plague. 
I h£vve had considerable experience with this disease myself, nnd 1 am of the opinion 
that the fatality of the i)lague can be greatly lessened by a proper preparation of the 
animal. The weakest and poorest animals are always the first to contract the disease. 
Since I have been giving my hogs proper care, and regularly using preventive prepara- 
tions, I have had much better success than formerly. I keep them on an orchard of 
bluegrass pasture until about the middle of July, where they get plenty of apples 
and an occasional feed of oats. Every day I take a bucket of water and add to it a 
handful of sulphur, a little salt, ashes, and copperas, and with this I sprinkle their 
beds thoroughly. I also add at the rate of one toaspoonful of pure carbolic acid to the 
bucketful of pure water for drinking purposes. 

Mr. A. L. Miner, Momence, ^ays : 

I have caretnUy read your re-port on diseases of swine and other animals, and was 
glad to iind that the commissioners who had charge of the investigation arrived at 
conclusions I had previously formed as regards swine plague. As there are a great 
many facts of special value to stock-raisers, and as I have been engaged in raising 
hogs for breeding purposes for over twenty years, my experience should be worth 
something. The examiners were right in saying that an ounce of preventive is worth 
a pound of cure. While I have never had the disease termed cholera among my hogs, 
I have never been able to make any headway in doctoring one that "was sick. While 
the cholera has not visited this locality, hundreds of hogs died of it last year in the 
west end of the county. My practice is to have good pastures for my hogs, and good 
shade during hot weather. I feed to keep in good iiesh, and give salt, and salt and 
wood-ashes regularly once a week. I give them pare water to drink and what swill 
we Hiake about the house. As I keep about one hundred hogs on an average the swill 
does not go very far. I keep in a dry place, of easy access to the animals, a trough 
about 14 leet long, in which the following ingredients are constantly kept : One peck 
of wood-ashes, one quart of salt, two pounds of pulverized copperas, one-half pound 
of black antimony, one-half jwund of snlphnr, one peck of charcoal, and one gallon 
of bone-dust. A little observation of ho;c3 in trying to eat old bones will show the 
necessity of giving them bone-dust ; salt is a necessary ingredient of the blood — it 
gives tone to digestion ; ashes neutralize the acids, and cliarcoKl assists in the same 
way and also absorbs the fetid matter; salt and ashes act as a destroyer of worms; 
sulphur purifies the blood ; copperas is also a blood purifier and tonic ; bone-dust fur- 
nishes the lime and bone forming material for a, perfect ajiim.al. With this treatment 
and management I can only say that I have lost but three animals by disease in the 
past ten years. 
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Mr. B. Hemsinger, Burnt Prairie, White County, says : 
We agree with the conclusions of Dr. Detmers as to the contagious and infectious 
nature of the so-called hog cholera, and heartily indorse his mode of stamping it out. 
If a compensation is made for diseased animals, all right ; hut in order to rid ourselves 
of the plague -we would gladly submit to it at our own loss of sick animals. Ours 
is a pork-producing district, and has suffered as much from swine plague as any other 
in the United States, We have three rivers, all close together, the Big and Little 
Wabash and Skillet Fork, and it is a well-established fact that the disease prevails 
much worse along water-courses than elsewhere. It is a mistake to suppose that the 
services of a veterinary surgeon are nepessary to properly diagnose this disease, at least 
in localities where the disease has prevailed to any great extent. A swine-breeder of 
our county readily recognizes it — would not often fail to do so while riding at a gallop. 
If, when the plague first made its appearance, every hog had been slaughtered at the 
owner's expense, and by that means the disease had been extirpated, our people 
would now be hundreds of thousands of dollars better off. Stamp it out is our oiotto. 
Pay if you can, but if you cannot, stamp it out anyhow. ; " ^ 

IOWA. 

Mr. L. P. Winterstein, Fox Point, Tama County, says : * 

I have read your report on diseases of svrine with great interest. For tlie last ten 
years I have been trying to discover the cause of hog cholera, and, according to my ■ 
observation, the following are predisposing causes of the disease : First, keeping too 
many hogs together ; second, the drinking of bad and impure water from mud-holes 
and hog-wallows; third, neglecting to give salt at regular intervals, or not at all; 
fourth, feeding too much strong food, such as corn, and too little slop, or slop with too 
small a quantity of milk in it. I do not think any one can be a successful breeder of 
hogs in large numbers without keeping cows. Hogs wiU drink almost any kind of 
slop if composed of part milk. A clover pasture is a necessity to the well being of 
pigs. Small hogs should have separate quarters, and be kept warm and clean. Salt 
should bo mixed with wood-ashes — all the feeder can command. I have never yet 
known a hog to get sick that was given all the wood-ashes, charcoal, and salt it would 
consume. In my opinion, charcoal is the very best preventive for diseases of swtae 
that can be given. 

Mr. John Stuart, Traer, Tama County, says : 

I have read and studied special report No. 12 of your department careftilly, and I 
am happy to find that Drs. Detmers and Law have gone down to the very foundation 
of the matter, and give the disease, of which ninety-nine one-hundredths of the losses 
result, the very appropriate name of swine plague, by which it is to be hoped it will 
continue to be known in the future. Hog cholera has come to mean anything that 
kills the hog, and no one disease in particular. When over four years ago I undertook 
the self-assumed task of fathoniing this heretofore mysterious disease, I had no suspicion. 
that it would cost me more than a tithe of the time and money that it has. My ex- 
periments extend over a period of eighteen months, during which time I have traveled 
from th e Missouri Eiver to the Atlantic Ocean. I have had an average of fifty experi- 
mental hogs at one time, bought from herds that were dying off. I lost none in all 
that time. The reason that they did not die on my hands I now know was because I 
bought not those that were in a dying condition, but those that were already recover- 
ing from the plague. 

I will here call your attention to one way in which the farmers are being imposed 
upon by hog-medicine men. The impostor takes care that by pure accident he drops 
around fifteen or twenty days after a herd begins to sicken, and is exceedingly sorry 
that he did not happen around in time to save the whole lot ; at that late date he will 
only be able to save those that are not too far gone. The truth is, the animals are 
already convalescent, and have passed through without any serious injury. He 
goes off with say 25 cents for each hog that would have recovered without his aid 
as well as with it, and the farmer is happy over the result, never suspecting that he 
has been swindled. It is frequently the case that hog raisers, after having tried many 
remedies, and finding no good results while the disease is in the period of incubation, 
finally give some of the nostrums (such as are referred to on page 48 of the report as 
the " specific remedies"), and finding the deatts less frequent, thiak they have at last 
found the true remedy, and are afterward astonished to find that in future attacks 
these same remedies are of no use in arresting either the spread of the plague or curing 
the animals affected. 

I am more than ever convinced that to the absence of iron on the surface of this allu- 
vial country is traceable by far the greater number of deaths from swine plague. In all 
my travels, which have been extensive, and in all my investigations, which have been, 
conducted with care, I have not been able to fimd a single instance ia which the 
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animals have had acceas to iron in the clay or water, or been supplied with it arti- 
ficially, where there has been serious trouble. I differ in opinion with those oommia- 
gioners as to the best way of treating the diseased animals, and especially in their 
suggestions of stamping the disease out by the slaughter of all those affected. Should 
every hog in the United States Le destroyed, the disease would certainly be stamped 
out for the time being, but by the very first shipment from Europe we would be 
liable to have the plague reintroduced. Prom the investigations of Dr. Kline, of 
London, it is evident that it existed there prior to its appearance in this country. 
There is but little doubt of its having been brought from there iu the first place. 

I have investigated as many as twenty different cases of new outbreaks of the 
plague this winter, and traced the introduction of these contaminated centers to ani- 
mals that no doubt left their former homes in good health but caught the plan-uo in 
transportation. Every person should be prohibited, under heavy penalty, from allow- 
ing their sick hogs to run at large, and also from leaving the dead so that dogs and 
other animals can be the agents of spreading the contagion. "Were a stop put to Iheso 
tilings, I am fuUy persuaded that as many as one-half of the losses wootd be saved an- 
nually. 

I have just returned from a tour of investigation in this State and in Missouri. In 
Washington County it is now believed that a hog-medicine man, who went through 
the county, by some means spread swine plague in the herds of those who would not 
buy his medicines. At any rate, since he was there the disease has swept through the 
county and carried off probably $100,000 worth of animals. I do not know that that 
man did spread the disease, but I do know that were I disposed so to do I could spread it 
and the owners_ would know nothing about how their auijnals became affected. That 
being the case, it would be safe to keep strangers away from the herds that are in good 
health. At Des Moines I went before the committee of the house on agriculture for the 
.purpose of having the legislature pass a law to prevent the introduction and spread- 
ing of swine plague, and had that body adopted my suggestions it would have reduced 
the deaths in the State one-half annually. They divided on the question of whether 
they would allow people to sell or compel them to burn or bury dead hogs, as if it 
made any difference what we do with dead hogs ; it is the live ones we want to save. 
They don't seem to know how to save people of the State 5fl, 000,000 annually, which 
might be done by a little of the right kind of legislation. My experience, as well as 
my Investigations, force me to the belief that swine plague of ^itself does not cause 
death, but that in oases where even slight inflammation of any of the vital organs ex- 
ists, that and the plague is almost certain to cause death. But the most general 
trouble is the deficiency of limpid blood, which any person may prove to his own sat- 
isfaction by comparing the amount of blood of two hogs of the same size, one kept 
exclusively on the blackloam, and the other where it can obtain iron in such form that 
it can assimilate it. The appearance will be found to be about as one is to two — the 
one dark and thick, the other red and limpid. The problem as to what the disease ia 
having been ascertained beyond perad venture, the next question of importance would 
seem to me to be what is best to be done about it. To which I would answer, get 
that knowledge as widely diffused and as quickly as possible. There has been so much 
nonsense written that farmers are not inclined to read, and if they do the language ia 

fenerally beyond their comprehension. Another trouble is, so many meu think they 
now more about the matter than any one else that they will not read ; and still an- 
other trouble is, the country is overrun with impostors, iu the shape of hog-medicine 
men, who have imposed on so many that people have become sick of the whole sub- 
ject and thrust it out of mind as far as possible. But my experience is, that when I 
succeed in getting a number of hog raisers together and discuss the diseases of swine, 
and especially swine plague, in the light of recent discoveries, proving my position 
flrom what they themselves know, every one believes as I do. 

KANSAS. 
Mr. J. Hodgins, Centralia, Nemaha County, say3 : 

I have perused with much interest the copy of report of investigation of diseases 
incident to domesticated animals, and must cordially thank you for the able manner 
in which you have brought forward and presented to the public a subject of such vast 
nnport.inoe to our people. For over thirty years I have been engaged iu raising 
stock, and have owned all classes of farm animals, but have been so fortunate as to 
lose but few by disease. In 1866, during an extreme cold spell of weather, it was 
reported to me that sixty hogs had died of disease in the mill-yard at Centralia. I 
went there to investigate the matter, and asked the owner if he knew what caused the 
disease or death of the animals. He replied that it was the " cholera " ; but I found that 
one hundred and fifty hogs had slept in one mass or pile, and that the under ones, in 
coming out in the morning, had cooled off too suddenly. This brought on the disease 
of which they died. At the Seneca feeding-yards the same occurrence was noticed 
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three or four times under similar circumstances. At auotlier time I went to investi- 
gate oases of reported oliolera. I found the hogs in a deep, fiiltliy mire, with, no dry- 
sleeping or feeding place. They were fed exclusively on com, and had no salt or 
clean water. My conclusions were that hogs should have clean pens, an occasional 
change of food, salt, and coal, with but few in a herd. 

In the early history of our agriculture such diseases were unknown, IjBoanse, per- 
haps, the treatment of the animals was then different. We must go back to first 
principles. I doubt not but we wiD continue to have contagious diseases, but the 
best remedy will be found in preventives. 

I have had some experience and loss among young cattle by a disease known aa 
black-leg. My remedy is a good one, and almost infallible if made in the early 
stages of the disease. It is to bleed the animal in the hind feet, by cutting a perpen- 
dicular gash between the hoof and the dew claws ; then rub down the animal's legs 
until the blood travels freely. Many cattle are annually lost here by pasturing and 
feeding them on corn-stalks. They are left in too long at first. Having recently been 
taken from the grass, they glut themselves on the dry food. At first they should not 
be left in over an hour at a time, and then turned to water and salt. About two hun- 
dred head were lost in this county last fall by this carelessness in feeding. 

My children raise from 400 to 700 fowls every year, and have for the past ten years. 
We have never lost a fowl by disease, while many of our neighbors have lost all they 
had. We give them clean quarters, plenty of food, and clean, ftesh, cool water, 
charcoal, and burned bones. When a fowl is set on eggs for hatching we sprinkle 
one teaspoonful of sulphur in the nest. 

Mr. T. G-. Hunt, Ohetopa, Labette County, says : 

During the prevalence of the so-called hog cholera here one of my neighbors tried 
an experiment with the disease Ln the way of a remedy. In a herd of about one hun- 
dred and twenty head there were about thirty sick. Several animals died before he 
made any attempt to relieve them. Afterward, when my hogs were attacked, he 
told me the remedy he was using, and we both succeeded in arresting the disease with 
all that would eat. The remedy was as follows : Com scorched until about half charred, 
and then ground into a coarse meal. Three and one half bushels of tais was put into • 
a common coal-oil barrel and mixed with water. To this was added one-half pound 
of niter, one pound each of flom- of sulphur, copperas, and rosin, and four pounds of 
soft soap. Of those that would eat this preparation not one died, and the disease soon 
disappeared. 

KENTUCKY. 

Mr. J. W. Darrow, Vanceburg, Lewis County, says : 
Through the politenes.3 of Colonel E T,nd I have been furnished a copy of your valua- 
ble and exh.iustivt, report on diseases of swine, &c. I do not so much approve the 
course of the examiners in hunting down this disease as I do their efforts to find a 
remedy. Still I am aware that a majority of people would indorse the course followed 
and contend that it was necessary to define the disease before attempting a cure. This 
swine plague, as the commissioners have seen proper to name it, is more like consump- 
tion than any other disease I am acquainted with. I have been experimenting with 
it for the past four years, and have come to the conclusion that I have at last foand 
a preventive for the disease, that is, I can take a herd of swine and prevent the plague 
from attacking them with only a fence between. Before giving my remedy I wish to 
go back some forty years, when we had no swine plague. Then every famer had a few 
hogs which he allowed to run in the woods until late in the fall. They were then 
put up and fattened in the course of two or three months, and no disease made its 
appearance among them. Now we confine them to close quarters, and fatten them 
artificially. They are not allowed to run at large, and if they were we have so many 
of them that there are not enough such things as burdock, poke-root, &c., forthe large 
number of hogs raised, for you know that every good farmer exterminates every such 
weed he finds growing on his place. When a boy, som.e forty or fifty years ago, 
I have seen swine dig down from one to two feet after burdock and poke-roots — ^not 
one hog alone, but from two to a dozen at a time. Eaeh would no doubt get a small 
quantity of the mot, p;irhaps a sufficient quantity to satLsfyits desire. In the absence 
of these roots my plan is to raise parsnip", which seem to contain like preventive 
qualities wiMi the above-named roots. Two bushels of these roots are perhaps enough 
for twenty-five head of hogs. lout them into small pieces and feed them in the spring 
of the year. I have been keeping this remedy, or rather preventive, to myself, hav- 
ing communicated it to but cue man, the Eev. Mr. Martin, now a resident of Eipiey, 
Ohio. He came to me one day and said that his hogs were all dying of cholera. I 
gave him some parsnips and directed him how to use them. A few day afterward I 
asked him how his hogs were getting along. He replied that the parsnips acted like 
a charm. In the town of Vanceburg, during last winter, tkree-fouxths of all the hoga 
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in the town died of the disease. Out of a herd of a dozen I lost one. This ocouxied 
before 1 kne-w that the disease had invaded my herd. You will doubtless think strange 
that I did not help tny neighbors. My answer is that I had but a few roots ou hand. 
I planted parsnips three different times, but the seeds failed to germinate. There was 
still another consideration — I was waiting for a reward to be oll'ered for a preventive 
of the disease. I do not claim that 1 can cure the so-oalled hog cholera, but by feed- 
ing these roots occasionally the disease will be prevented. As there is no use hiding 
our light under a bushel, I have concluded to give this information to the public. 
You are at liberty to nso it in any way you please. Should I hu^ipeii to prove ^bone- 
factor, I hope to hear from you again. 

MAEYLAND. 

Mr. "Wm. Douglas, Baltimore, says : 

Accept my sincere thanks for the report received from your department, in whioli 
I find an article treating of plouro-pneumoaia in cattle. I am farming and dairying 
near this city, where this disease has boeji a great scourge. Since reading your work 
on the subject I have vaccinated with the best results. If our laws were as stringent 
as they are in England, of which I am a native, the disease would soon be eradicated, 
as it is not so terrible here as I have seen it in the old country. 

I have just lost one hundred head of hogs by the disease known as cholera. 

MIOHI&AN. 

Mr. John Barber, Edwardsburg, Cass County, says : 

I have read the work on diseases of swine and other domestic animals, kindly sent 
lao by you, and I desire to say that I regard it as a very valuable book. I am very 
glad the government has at last coine to our assistance. Farmers as a class do not 
expect appropriations in their behi>lf, and this move comee to us unexpectedly though 
thankfully. The book is highly prized by farmers, and many good lessons can be 
learned from it, as it contains the experience of many persons. I am especially in- 
terested in the work, as I ha,ve for many years past handled a large number of hogs. 
I commenced raising hogs nineteen years a"0, and have continued in the business 
ever since. My books will show that I have handled on an average two hundred and 
fifty head annually of my own raising, besides a large number that I usually buy for 
the purpose of fattening. I never lost any worthy of mention until last summer. 
As long as I took charge of them myself I never lost any. For ten years past I have 
kept a large trough or box under an open shed where my hogs could get at it at j,ll 
times. In this box I al;5vays kept a mixture of ashes, sulphur, salt, and ooi^peras, say 
one bushel of ashes, four quarts of salt, one quart of sulphur, and onu-half pound of 
copperas, all thoroughly mixed and renewed as often as eaten up by the animals. The 
amount of this preparation that they will consume in a year is surprising. I keep 
clean fi'esh water where the hogs can get at it as often as they want to drink. In ad 
dition to the above I also feed about one ton of charcoal peryear. I pay 12 cents per 
bushel for it, afld call it cheap at this price, as it is worth more to me than the same 
amount of corn. I have a place for the charcoal near where the hogs got their water. 
I keep it here constantly, and often sprinkle salt and lime over it. They seem to eat 
it with a good relish. I am of the opinion that this treatment has kept my hogs 
healthy. My animals are of the Poland China breed, and I have found them more 
profitable than any crop I have ever raised. They bring me more clear money for the 
amount invested than any other stock. 

_ I am satisfied that this swine disease is contagious, but mine took it without any pos- 
sible chance of getting it from other hogs. The germs may have been carried through 
the atmosphere as was the epizootic epidemic among horses a few years ago. But, as I 
said before, I never had the disease among my hogs as long as I attendeii to them my- 
self Two years ago I moved off the farm and left my hogs in charge of a foreman or 
hired help. I had about two hundred head of as fine hogs as any one would wish to 
see. They were of the Poland-China breed, and were smooth, healthy, and thrifty. 
My man did not keep up the practice of salt, ashes, and sulphur, and charcoal and 
lime, as I had done, but dropped suddenly from the practice. In the fall, after they 
had been fed all the corn on twenty aeres of first-class corn-land they began to die. 
I procured the best remedies I could get, and also employed a hog doctor, as he termed 
himself. Together v,'0 devoted all our time trying to save the animals. Wo did about 
everything we ever heard of any one doing, but all to no purpose. We lost all except 
nine head, and those that were left never afterward amounted to much. I cleaned out 
the pens and yards and used disinfectants plentifully. The following spring I pur- 
chased sixty head of hogs which I knew to be healthy, but they, too, soon commenced 
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to die. I lost only a part of this lot, as some lived and did well. I am of the opinion 
that pigs brod on the farm will live and do well, but that those brought from other 
farms will take the disease. 

I am a firm believer in preventives, but have no faith in cures except by bleeding. 
If that could be done, I think it would result in saving some of the animals. My rea- 
son for saying this is, after my hogs had neurly all died, and I was completely dis- 
couraged, I took a hog that, to all appeai-ances, was beyond the possi bility of recovery, 
and cut off its ears and tail. It bled profasely, got well, and afterwards had a fine 
litter of pigs, all of which lived and did well. 

I have a brother who lived with me for some years and helped to take care of the 
hogs. He afterwards removed to and located on a farm in Iowa, where he commenced 
to raise hogs extensively. He followed my plan by always keeping before his hogs 
the preventives I have mentioned. He also sprinkled slaked lime and a little salt on 
the ground just before feeding. On this he dropped the com and compelled the hogs 
to eat and snuiBe it up their nostrils. And now I will tell you what I know to be the 
fact, for I was there myself and witnessed what I am going to tell you. Mahaska 
County, where he resides, is a large hog-producing county. During the time alluded 
to the farmers of the county lost nearly all the hogs they had. On eveiy side of my 
brother's place the hogs were dying. We could scarcely travel through the neighbor- 
hood for the insufferable stench from the dead animals. They died so rapidly that the 
owners did not attempt to bury them. One man, within a half mile of my brother's 
place, lost seventy large, fat hogs, and in the immediate neighborhood about all the 
hogs died of the disease. But my brother did not lose a siugle animal. He was the 
only one in the neighborhood that used the preventives I have mentioned. People 
came to look at his hogs 3,nd declared that they could not escape, but they did, and I 
believe it was all owing to the preventives he used. I also believe that my hogs were 
saved in a like manner, and that I never would have lost any had they been kept sup- 
plied with the preventives. 

MlgSODEI. 
Mr. E. Gr. Halsey, Thompson's Store, Audrain County, says: 

I have carefully read your report on diseases of domesticated animals, and must say 
that while those who conducted the investigation did apparently all in their power to 
discover the nature and cause of the malady known as swine plague, their work so far 
amounts to but little, inasmuch as no specific course of treatment or remedy within 
the reach of all, or that can be applied by ordinary farmers, is given. I hope the in- 
vestigation will be continued. We have too much at stake in the hog to give the 
matter up without expending every possible effort to discover some remedy by which 
the plague may be stopped. It may, as some of the examiners intimate, be expensive, 
but let it be made. I have experimented to some extent with the plague myself; 
have tried almost everything, and have found but one remedy that seemed to do any 
good. For it I can say this: That I never lost a hog that lived thirty-six hours after 
taking the mixture, and I never had one to get sick after beginning to doctor the 
herd. But, then, as one of your examiners says: "They might have g^ot well anyway, 
and the well ones may not have got sick." The remedy is simply this; Three pounds 
of common dog-fennel to one gallon of water; boil for one hour, aud then take the 
sirup thus obtained and give one-half pint twice a day to the hog. •'file best way to 
administer it is to mix with mush or slop. It does not cost much to try it, and nothing 
is lost if it fails. I do not know the chemical properties of the plant, or how it oper- 
ates on the system of the hog; but I do know that my hogs got well when I gave it 
to them and died before I tried it. At the risk of being denounced as an old fogy I 
send it to you, believing that all who try it will be satisfied. 

Mary D. Inloes, Baker's Grove, Barton County, says: 

I am very thankful to you for a copy of your special report No. 12. I have given 
it a thorough perusal, and was vei^ much pleased with the information it gives con- 
cerning the treatment and management of farm stock. You will perhaps i.hink it 
stiange for me to address you on such a subject, but as I desire you to know what I 
kuow I will make no apology for so doing. I live on the boder of Barton and Veraou 
Counties. We have a good country and fane outlet for stock, but are not exempt from 
the so-called hog cholera. When we find our hogs getting sick, we put them in a pen 
where they are well sheltered from wet and inclement weather. We then give them 
clean, pure wate;- to drink, and make a swill of wheat-bran, to which we add one 
tablespoouful of copperas and three of sulphur, a handful of salt, one teaspoonful of 
bluod-io.rf, and a small quantity of charcoal. This preparation has invariably cured 
our hogs. We continue it, giving it twice a day, until the animals have recoveied. 
My neighbors have used the preparation with like satisfactory results. 

Some time ago I had a very sick mare. I had been keeping her in a very warm 
stable, but she got exposed to a cold rain and contracted a severe cold. This brought 



CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 225 

on lung fever. When taken she bad a severe chill, -which was followed hy highfever. 
She lost appetite, her head drooped, and her cheat in the region of the lungs sunk in. 
I blistered her over the lungs -with a preparation of alcohol and turpentine, rubbed her 
legs from her knees down to her feet, and then gave her one ounce of aloes. Then I 
bojled one-half peck of oats, put them in a sack and put the sack over her head, draw- 
ing it as far down as I could. As soon as she commenced to tremble and stagger I 
took it off and wiped her face dry. I gave her nothing but boiled oats and wheat- 
bran mashes to eat, and tepid water to drink. She is now well and hearty, and ready 
for service whenevei wanted. 

I have used the following recipe for bots with good results : To a bran-mash add a 
teaspoonful of blood-root and about one tablespoonful of pulverized alum, and mix 
well. This cured one of my horses that was badly affected with bots. 

Chicken cholera frequently prevails here. All we do for them is to give them 
slaked lime and put copperas in their drinking-water. This [is a good preventive, if 
not a cure. 

Mr. W. J. Beasley, Four Mile, Dunklin County, says : 

After a careful perusal of your report on the diseases of swine and other domes- 
ticated animals, I am fully satisfied that it is a most valuable work, and if the sug- 
gestions it contains are carried out the result will be a saving of a large per cent, of 
the animals which are now annually lost by the various diseases common to them. 
This will be more especially the case with swine. I have myself experimented some- 
what with diseases of swine, and generally with good success. At first I tried many 
different remedies, but without any success whatever. My last effort, which was 
with a preventive rather than a remedy, was very successful. It was with sour slop. 
I took a barrel that held about sixty gallons, which I filled with wheat-bran, and 
then added water and let it stand until it had soured and thoroughly worked. I then 
added one bushel of corn-meal. I let this stand two or three days, and then added 
sufficient copperas to give the liquid a pale yellow color. Then I added from three- 
fourths to one pound of pulverized sulphur; and, while stirring this thoroughly, added 
sufficient lime to make the solution feel slick when tried between the fingers and 
thumb. I fed my hogs regularly with this solution about three times a week, and 
continued it as long as any of the animals appeared sick or droopy. I have had noth- 
ing to complain of since using this preventive. It causes the hogs to shed off nicely, 
and their skin and hair keep smooth while those that are deprived of it become rough 
and mangy. While I am satisfied no cure can be found for the disease, I am of the 
opinion that there are a number of preventives. So far as the contagiousness of 
swine plague is concerned, I have for years been satisfied that it can he carried from 
neighborhood to neighborhood, and from one section of the country to another, on the 
wing as well as on foot. It prevails in this county more or less every year, and some 
seasons its ravages cause very heavy losses. 

Dr. Fred. J. Ballard, Independence, says: 

I have had an opportunity of investigating a case of the disease which is so preva 
lent among the hogs in this section of the country, misnamed hog cholera. 

The investigation was necessarily limited, but I will try and give a plain and simple 
statement of the case. The hog examined was of Berkshire breed, and weighed about 
sixty pounds. It was brought to the farmer's house, together with two others, before 
it was weaned. These hogs have had the liberty of the yard connected with the 
house, been fed on kitchen slops, and have had free access to corn, and were other- 
wise well taken care of ; had good water and a dry shelter. 

The most prominent symptoms noticed were a disinclination to stir or move around, 
loss of appetite, with a continued tendency to sleep or drowsiness. This condition 
lasted for about a week or ten days, when death ensued in a very easy manner. The 
hog I examined died October 10, and on the next morning the following facts were 
developed : ' 

On opening the abdomen, the first of a morbid character that was noticed was a 
very extensive inflammation of the bowels, showing a highly vascular action of the cir- 
culation of the serous surface of the smaller intestines or jejunum. The liver was 
somewhat enlarged and almost black, while here and there tuberculous deposits, vary- 
ing from the size of a bird-shot to that of a buck-shot, filled with a clear watery sub- 
stance. The kidneys were normal, and nothing could be found in either the cortical 
substance or the medullary. In the pelvis of the kidney and the ureter some albumin- 
ous urine was found. 

On closer examination of the inflamed patch of intestines was revealed the cause 
of the hog's death, viz : A large globular mass of organic growth, about six inches in 
its anteroposterior diameter and a little less in its lateral. This mass had the ap- 
pearance of a cancerous growth, schirous in appearance, enveloping the mesenteric , 
glands, and almost obliterating the bowels which passed through the mass. It also 
embraced several convolutions, and in their track or mucus surface was found a 

15 OD 
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dark-colored substance that looked like coagulated blood. Posterior to this globu- 
lar mass the bowela were nearly empty ; nothing was found in them but ordinaiy mu- 
cous, and one worm of the long, round variety. The colon or large intestine was ap- 
parently in a normal condition, but the rectum ruptured very easily. Some of the 
muscular tissue was examined and found to be healthy. 

On opening the thorax the lungs and heart were next examined. The pericardium 
was in a very tender state, so that it ruptured veryea-sily. The lungs, also, were in a 
bad condition; all of the left and half of the right wore in a condition approaching 
gangrene, and with decided crepitation, while the pleuriB, both pulmonalis and cos- 
talis, shared in the same general inflammatory condition. The brain was not ex- 
amined. 

The microscope revealed in the lung, after a maceration in acetic acid of three 
days' duration, and about the same time in alcohol, numbers of long worms that, 
under a magnifying power of two hundred diameters, looked to be about one-oij^hth 
of an inch thick and four inches long, and could be plainly seen moving about in the 
field of the microscope. Other varieties existed in the same lung, but owing to the 
absence of a higher magnifying power they could not be determined. 

The above is the result of my investigation. 

About the same time Prof. J. Q. Egelston, of Olathe, published a letter in the Globe- 
Democrat, of Saint Louis, in regard to a parasite in the hmgs, and spoke of them as 
long, hair-like worms. I claim that I discovered the microscopic entozoa first, and 
date it October 16, 1876. 

To further pursue my investigations, I made it a business to go to slaughter-houses, 
and, as the animals were disemboweled, made notes of the condition of the various 
parts, and finally in the lower lobe of the left lung of a fine large hog I was rewarded 
by finding in a bronchial tube a nest of about .six large parasites three-fourths of an 
inch long, which in all probability belongfd to Cysticirci. 

It was subseguently denied by Professor Eiley that a parasite could live in the lung 
tissue of either a hog or a man. With all due respect for him as an entomologist, I do 
not think he is much of a morbid anatomist, or he would not diifer so entirely from 
sinudard authorities. 

I sent one of the worms found in the bronchial tube of the hog to Mr. J. Monteith, 
secretary of the State board of agriculture, with the request that he pass it over to 
Professor RUey, which he did, and Mr. M. stated that the professor spoke of writing 
to me, but he never did. 

These parasites must certainly produce irritation, the irritation creates the cough 
so much spoken of by others, and the whole has a tendency to produce the state of the 
lungs mentioned in my above report. 

NEEEAeiCA. 

Mr. H. T. Yose, Syracuse, Otoe County, says : 

Within a radius of a mile and f" half of my place there has been in one season a loss 
of at least 1,000 head of swine. One man lost $2,000 worth, others |25, $80, and $100 
each. The first fact demonstrated was that corn feeding was not the only cause of 
the disease, as Mr. George MoKee's hogs, the first lot reioiTed to above, were not and 
had not been fed on corn, but were given mill feed of barley, oats, and wheat, he be- 
ing a miller. The second point, which seemed to be well' established, was that the 
disease was infectious or contagious, as a small lot put with his herd took the disease. 
The third point demonstrated was that drug medication was not of much avail. 
Fourth, that the germs of the disease were carried by the water-courses from place to 
place. Fifth, that safety from contagion was to be found only in the isolation of each 
lot. Sixth, that the abnormal appetite for exorementitious matter indicated a need, 
and that this need seemed to be satisfied by feeding chnrcoal and animal food. Cou- 
cludijig from the trichinia characters, as well as from the vermicular presence in 
swine, that worms of some sort might be the cause or a chief incident of the disease, 
I have fed meat to engorgement and as a cathartic, thinking that these parasites 
would detach themselves from the organism of the hog and attach themselves tn the 
animal food, and then, by the purging action, be expelled from the system. I o-ave 
charcoal as an absorbent and neutralizer, and lastly, when I could not n-ot the^aui- 
malstotake any food, I gave them ice, which they would readily eat ; "and thus I 
gave both drink and food, the first of which proved an active agent in the reduction 
of fever and amelioration of its effects. As meat food, I have given rats, rabbits piirs 
(not diseased), hens, the offal of healthy animals, &c., itnd I place more reliance (?n 
this food, wilh charcoal or dead fine ^oals and ice, than any or all kinds of dru"'s so 
callijii. I have now on hand five animals th.it were seriously aftbcted with the disease. 
They bled from the nose, vomited, ate excrements, shivered, nosed in the ground, 
arched tlie back and shrank the sides, heaved the flanks, .&c. They were treateii as 
above imiicatcd, and now seem to be in a fair way of recovery— are eatinn- heartily 
and gaining rapidly in every respect. ° 
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Mr. William D. Davis, Xenia, Sarpy County, says : 

I leani from your yaluable report on diseases of domesticated anim.".ls tiiat Wack- 
leg prevails to a great extent in many localities. Having been engaged in stock-rais- 
ing in this county for tke past twenty years, dnring -whioh time I have lost a great many 
young cattle by this disease, I Tvisli to communicate to you the result of an experiment 
tried hy myself and others. In January last I had three calves attacked with every 
symptom of hlaek-leg. They were lame in the fore-leg, the hair stood straight out, 
and there was great swelling of the body. Having tried every known remedy with- 
out effect, and as a last resort, I administered to each animal one tablcspoonful each 
of saltpeter and carbonate of soda. This gave them relief in throe or four hours, and 
they recovered. "While I do not claim this as a certain remedy, it ia certainly worthy 
of furtheT experiment. 1 shall treat further with it, as oooasion may offer, until I 
am satisfied of its virtue. The calves referred to were strong, robust animals, about 
nine months old. I wean my calves as soon as grass begins to dry, afterwards feed- 
ing them corn and hay. 

NEW YOEK. 

Mr. Thomas H. Morris, 94 Eeade street, New York, says: 

I send you the following recipe for glanders in horses, which, in my experience, has 
proved very efficient as a blood purifier in cases of inflammatory diseases : One spoon- 
ful each of sulphate of zinc and yellow rosin, tv.-o spoonfuls of salt, and four spoonfuls 
of hickory ashes. Pulverize, sift, and mix thoroughly, form into balls with molasses, 
and give once in three days, or give dry in feed if readily eaten. I have steamed an- 
imals with this preparation when they were unable to swallow, and have used it with 
food effect in heaves. It is also a good preventive and frequently cures distempers, 
have used the above prepar.ationso often that I have no hesitation in recommending 
it to others. "When given on the iirst appearance of disease it will be found to have 
an excellent effect. 

ROKTH CAKOLINA. 

Dr. C. Wells, Concord, Cabarrus County, says : 

As a preventive of hog cholera mix a tablcspoonful of turpentine with a handful 
of oornmeal for eaoh hog, and give once every two weeks. After the turpentine has 
been mixed with the meal, sprinkle a little dry meal over it, and the hogs will then eat 
it readily. 

OHIO. 

Dr. J. S. R. Hazzartl, Springfield, Clarke County, says : 

The so-called hog cholera has devastated many herds in this part of the county. My 
hogs were attacked for the first time this winter. Several died before we were aware 
that the fell monster was upon us. His strokes were rapid and deadly, but we are 
persuaded we cheeked the ravages of the fatal disease by daily administering bromo- 
chloraUum not only to the sick but to the whole herd. I gave about a teasijoonful 
two or three times per day to each hog. During the incipient and fever stages they 
would drink seemingly to slake their thirst. Several well-developed cases recovered, 
and several escaped the disease entirely. Two animals are still lingering with pros- 
pects of recovery. Poland Chinas succumbed to the disease, but crosses between Po- 
land Chinas and Jersey Eeds more readily. None of the pure-blood .Jersey Rods have 
yet died, but two arc sick with prospects of recovery, as above stated. Bromo-chlor- 
allum is a good disinfectant, antiseptic, and alterative. My hogs were all taken with 
a chill, and the first ones attacked had black, tar-like discharges, but none suffered 
in this way after taking the medicine. Whether this remedy wiU be effectual in stay- 
ing the ravages of this terrible pestilence, experience alone can determine. 

PENNSYLVANIA. 

Mr. N. B. Willierd, Loyalton, says: 

During last April and May our horses suffered with a disease unknown here pre- 
vious to'that time. The symptoms were a loss of appetite aud flesh, followed by swell- 
ing of the throat. In my 0))inion, tlao disease was brought on by exposure to inclement 
weather during the past winter (1878-'7i)). It resembles eomewhat diphtheria in the 
human family. I used linseed oil mixed with upirits of turpentine as an outv,-ard ap- 
plicatipn. In addition to this, X toek live coals and sprinkled rosin over tliem, and 
compelled the animals to inhale the vapor. The first case i had was with a horse that 
■svaa being used to harrow in oats. When I stopped, the animal commenced to shake 
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as witli an ague. I immediately bled him on the tops of the hoofs and in the month, 
after which I rubbed him all over with a bunch of straw, and then covered him with 
blankets for half an hour ; then I removed the blankets and rubbed him again, and 
continued in this way nntil he recovered. All my horses were treated in this way. 
They were soon able to eat and drink, but they were left in such a weak condition 
that they were unfit for use for several weeks. 

Mr. S. Jenkins, Wyoming, Luzerne County, says : 

I am in receipt of your report on diseases of swine and other domesticated animals. 
There has been considerable "hog cholera" and kindred diseases in this county during 
the past year. Since receiving your report I have made inquiries of farmers, butchers, 
and veterinarians, and I find but one opinion prevailing among them. They agree 
that the only course worthy of attention is that of prevention, by changing place of 
keeping, cleansing pens and folds, and giving more attention to diet ; that a diseased 
Jiog is not worth curing. Such an animal will never do well afterwards. The attack is 
likely to return and spread the disease among the healthy ; and npon the whole, after 
the disease hijs once fairly taken hold of an animal, death by the knife is the best re- 
sult for all concerned. That a temporary cure in some cases can be effected there is 
no doubt, but there is no profit in keeping the animal, particularly in the case of the 
hog, even under the most favorable circumstances, while it is possible that great evil 
and serious loss may result. The plates showing effects of disease on vital parts, and 
the recommendations of the investigators, are highly commended by those who have 
had experience in the maladies and their treatment, and exactly correspond in most 
respects with their observations. The knife should be added to your remedies. 

TENNESSEE. 

Mr. E. Douglass, Gallatin, Sumner County, says : 

A question of great importance to the farmers is to prevent the loss of sheep by grub. 
A very simple remedy is to make a strong decoction of tobacco and apply about a half 
ounce in each nostril with a syringe, while the sheep is on its back. This will cure 
nine times out of ten. In regard to so-called hog cholera, I think a preventive can be 
found in crude petroleum. A small quantity of this should be put on the com or in, 
the slop about once or twice a week. In addition to this, a small quantity sprinkled 
on them will be found beneficial. I bought a barrel, and by using it in thjs way I 
have never suffered the loss of any hogs. 

Mr. J. T. Eichardson, says : 

If you desire both a preventive and a cure for the so-called hog cholera, I will give 
it to you. This remedy, if simultaneously used, and should prove as effective with 
others as it has with us, would exterminate the disease from this country. Strong 
language, you will say. All right. I wiU tell you why I use such strong language, 
and let you judge for yourself. Previous to 1868 I became so discouraged in trying to 
raise hogs that I seriously contemplated raising mutton and beef as a substitute for 
pork. I had tried every remedy and preventive to no purpose, and had discarded 
everything of the kind. But a neighbor of mine, who was a large hog-raiser, lost 
no hogs, and he finally told me that I need lose no more if I would follow his di- 
rections and use a certain remedy. I did so, and for ten years neither I nor others 
who have used the remedy have lost a single hog by the disease, unless in cases where 
the remedy was not used. The remedy is as follows : When you iind that the disease 
has invaded your herd, take a half-bushel basket and go out and dig it fuU of poke- 
root. Chop the roots up and put them in a kettle of water. Put into this, also, three 
or four hands (some twenty or twenty-five leaves) of tobacco. Add a peck or more of 
red-oak bark, and boil until the poke-root becomes soft and mushy, like boiled pota- 
toes. Then put in shelled corn, and after it has become completely soaked feed it to 
the hogs. The quantity thus prepared will be sufttcient for about forty head of hogs. 
Every sick or well animal that eats the com thus prepared is safe. Feed every day 
until, from the increased appetite of the sick animals, you can pronounce them out of 
danger. We care nothing about the so-called hog cholera except the trouble of fixing 
and administering this preparation. The fear of losing hogs by the disease does not 
disturb us in the least. 

Mr. E. Link, Greeneville, Greene County, says : 

I have given the report on diseases of swine a careful perusal, and hare gained 
much valuable information thereby. I have had the disease therein described among 
my own hogs four or five different times. Generally it has more seriously and fatally 
affected pigs and shoats than older animals. I was assiduous' in trying remedies re- 
commended by those who had had more to do with the disease than mysel^bnt generally 
with moat indifferent success. I am now decided in the opinion that specifics whioh 
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favorably affsot '"some cases -will prove wholly powerless in others. Onco, in a lot of 
over twenty slioats, several of wliicli had already died at the rate of one a day, and 
several others were ailing, I thiut all would have died had I not fed them chlorate of 
potash. I think I fed them a fourth of a pound in meal at two feeds, and they all re- 
covered rapidly. If in this case the blood needed oxygenizing, I accidentally hit 
upon the remedy. At another time the same remedy, about the efficacy of which I 
was quite sanguine, proved to be no remedy whatever. On another occasion I found 
a speedy remedy in calomel — an ordinary dose for a man. Afterwards, in other at- 
tacks on my swine, I found this of no avail. I regret to say that, outside of the belief 
that remedies affect variously or not at all the same disease under differenb couditions, 
my conclusion is one in which nothing is concluded. 

TEXAS. 

Mr. C. A. Beeman, Hamilton, Hamilton County, says : 
We are not troubled with the swine disease here, but our cattle, especially the 
female portion, and more particularly cows that have had calves, are affected with a 
disease for which we have neither name nor intelligent treatment. The animal is 
first affected in one or more of its legs, which become stiff at the joints. This gr-ad- 
naUy increases until the cow becomes very lame and poor. The animal finally dies or 
wears out the disease and recovers. But few, however, recover. I have a nice heifer, 
■v^th her first calf, now suffering with the disease. She has had it for three months 
or more. She does not seem to be getting any worse, but is nothing but a pack of 
skin and bones. She has a good appetite, but drinks very little water. The depart- 
ment would do a good thing if it would make an investigation of this disease, in order 
that a remedy might be found for it. The disease is very common in this section of 
the State. 

Mr. J. C. McOasWU, Clinton, DeWitt County, says : 

I wish to report what I find to be a certain specific for diphtheria in hog's, as I re- 
cently lost some of these animals by this disease. A short time ago I discovered one 
of my hogs in almost a dying condition. It was scarcely able to get its breath, and 
upon being handled or turned over would have terrible spasms. I took pulverized 
sulphur and sweet milk and poured it into its mouth, but believing it too far gone to 
swallow, we made a sulphur match, lit it and held it to its nose and made it breathe 
the smoke. In a few minutes its breathing became quite easy, and after the second 
application it got up and walked off, and is now apparently in as good health as any 
hog I have. 

Louis Brandt, Y. S., Mayersville, DeWitt County, says: 

I learn from a Pennsylvania paper that in the herd of Mr. John Kraus, of Kraus- 
ville, pleuro-pneumonia has made its appearance,, and that as many as fifty persons 
attended the post-mortem examination of one of the cows that died of the disease. 
This disease is so contagious that if any one of these neighbors who attended the ex- 
amination should go into their own stables wearing the same clothes, without having 
previously been disinfected, they would most certainly communicate the disease to 
their own cattle. This disease, however, is just as easy to cure as any other if at- 
tended to in time. Killing the infected animal is an unnecessary loss, both to the 
owner and to the State. The disease is so contagious that the strictest quarantine 
should be maintained against an infected stable or premises. The least infected ani- 
mals should be kept in a separate stable, and both stables should be daily disinfected 
and the sick animals properly treated. My father lost 1.50 head of cattle by this dis- 
ease, and he sent me to Hanover (Germany) to the veterinary school there. The dis- 
ease prevailed in that city and surrounding country. I treated many cases, and 
whenever I commenced in time I was successful. 

The disease known as murrain in this locality is regarded as infectious; but it is 
not. In this disease the kidneys are affected. Instead of secreting urine only, the 
animal loses a great deal of blood ; and without removal of the cause, death is certain. 
If taken in time, and the proper remedy used, the disease can be cured in a few hours. 

VIEGINIA. 

Mr. E. Saunders, Dumas ville, Essex County^ says: 

My first experiment in treating hog cholera was with an apparently very healthy 
lot of six months' old shoats, some of which had been taken suddenly with spasms. 
I took one and bathed- it well with spirits of turpentine, which appeared to relieve it, 
and it finally recovered. But it never became thrifty, or of much account. My hogs 
were kept on pasture, and I did not see them except at feeding time ia the morning 
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and evening. Whenever I found one drooping and apparently sick, I vrould ad- 
minister tlie same treatment, and also give the turpentine in slops. But I had poor 
success with this treatment, as four-fifths of all attacked died. The animals had good 
pasture, and an ahundance of pure running water. I have found corn roasted on the 
cob very good in correcting acidity of the stomach. I also occasionally gave concen- 
trated lie diluted with water, about a tablespoonful to each hog. Since using these 
articles I have not lost a single hog. As these preventives are within the reach of 
every faimer, I would advise their general use. 

Many persons are of the opinion that the disease is brought on by want of proper 
care and attention. This I doubt, as it seems to be equally if not more destructive 
among those that have careful attention than among those that have no attention at 
all. On many farms adjacent to others seriously infected, and with about the same 
care and attention, the di sease never makes its appearance. 

Mr. E. P. Buckam, Salem, Fauquier County, says : 

I have found that a liquid fj?om leaf-tobacco mixed with swill is not only a pre- 
ventive but a cure for hog cholera. I have been using this for eleven years, and 
have lost but one hog during that time. The use of the tobacco causes the animal to 
break out on the skin with sores or pustules. 

Mr. J, W. Alexander, McDowell, Highland County, says: 

The following will be found an effective prescription for rot: Eight ounces of 
common salt, 2 ounces of powdered gentian, 1 ounce powdered ginger, and 4 ounces of 
Colombo. Put the whole in a quart bottle, and fill with water. Give one tablespoon- 
ful morning a,nd night for one week ; then add to one quart of the above 3 ounces of 
spirits of turpentine, and give of this two tablespoonfuls at night, continuing the 
other each morning. 

Dr. E. A. Belfield, Eicliinond County, says: 

I must say that your report on diseases of swine and other domestic animals is 
one of the best prepared and most valuable works ever issued from your department. 
The information it contains will be worth millions of dollars to the people of this 
country, as it covers subjects of such vast interest. We have had but very little 
cholera among hogs in this county. Where it has occurred has been among hogs 
that were allowed to range on low marshes. The disease is rarely met with on ele- 
vated lands. 

WEST "VIRGINIA. 

Mr. W. H. Bness, Glen Easton, says : 

Allow me to say that your report on diseases of swine, and ailments incident to other 
classes of farm ani mals, is a very valuable and carefully-prepared work, and will be 
of great value to the farmer if the advice contained therein is hooded. My experience 
is that the farmers as a class do not read such works and profit as they should by the 
experience of others ; the fact is we do not read enough. If stock raisers would pay 
more attention to preventive measures, to keeping their pens and stables clean and 
well ventilated, there would not be so many diseased animals. If we desire to pre- 
serve this great industry the matter must be grappled with vigor and prosecuted with 
energy. I hope.'now that a begiiming has been made, th-ifc our legislators will take 
such steps as will effectually put a stop to the spread of swine plague in this country, 
and also stop the sale of diseased hogs in the mai-kets by unprincipled men. 

WISCONSIN. 

Mr. Edwin Eeynolds, Metomen, Fond du Lac County, says : 

Accept my thanks for a copy of your valuable report on diseases of swine, &c. 
While our farm animals are measurably free from disease, there are a few which 
require attention. First, goiter in lambs, contracted before birth, is the most preva- 
lent and most destructiveof any of the diseases which afflict our animals. The farmers 
of the Northwest have, during the past fifteen years, put forth many efforts to discover 
the cause and a remedy for tliis malady. As high as $5,000 has been offei-ed as a 
reward for a remedy or preventive of the disease. Many flock masters have lost nearly 
all their crop of lambs by it. I have concluded, as have many of my neighbors, that 
locality and decayed matter in sheds and yards, with too close confinement, has much 
to do in producing the disease. A neighbor has a large bank barn facing the south. 
West of the bam is a shed 24 by 60 feet, running south on rather low ground. There 
is decomposing matter under the barn, and the ewes seldom have exercise during the 
winter. The result is that he loses neaily all of his lambs. Two years ago ho sold off 
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all Ills stock and purchased anew from otlier flocts, lioping Ijy so doing to get rid of 
fiJ If M ""^ this proved of no avail, lor his first crop of lambs .ver°a infected as 
hadly, It not worse than his former crop. This is bnt one case oat of a number. I 
have high and dry yards, well-ventilated barns, and good water of easy access. I 
feed sulphur and salt regularly, and am but little troubled with the disease. 

Garget m cows prevails to some extent. This trouble is induced by allowing the 
Mood to become impure. As there is no skunk-root growing in this locality, stock can- 
not help themselves to any cleansing substance. I procure skunk- root of the drun-gist 
and feed it to my cows and other horned cattle. As soou as I find a cow giving btoodv 
milk, I wound and insert a piece of this root into the brisket deep enough to make a 
running sore. This soou cleanses the system, and in a few days the cow will be aU 

,!.!»=' ^Ti'^ifT'"'' ^^^'P''^/e is ? sure cure if administered in time and in sufficient 
doses. This fever is induced by two great a flow of milk before and after calving, 
foo much care and attention cannot be used in keeping cows in good health, as a sick 
fnn'li^'ir ^.P'^.'-e milk, impure milk makes impure butter, and in all caaes Of impure 
food disease is induced in the human family. ^i^i-uiD 



PEEVALENCE OF DISEASE AMONG FARM ANIMALS. 



Answers to the usual circular letter of the department indicate a par- 
tial abatement of some of the more destructive diseases which annually 
prevail among farm animals. Swine plague, which has been more de- 
structive than any other disease to which domesticated animals are 
subject, has not prevailed so extensively as in former years, nor has it 
been so fatal in those localities iu which it has prevailed. The sanitary 
and hygienic measures recommended by the examiners in special report 
'So. 12 seem to have been closely observed by many farmers, and the 
result is a greatly diminished mortality among swine. Still, in a few 
isolated localities, the losses from this disease have been enormous, one 
county alone ia Missouri (Platte) reporting a loss of $200,000 for the 
year. Several other counties in the iSTorthwestern States report losses 
ranging from $10,000 to $100,000. 

There has been but little, if any, abatement of the disease known as 
chicken cholera. The result of recent experiments has satisfied M. Pas- 
teur, of France, that this disease is charbon; that it is communicated 
by a microphyte, and when prevailing as an epidemic is highly conta- 
gious. M. Pasteur's experiments prove that the microphytes, which are 
the seeds of the disease, are taken into the stomach on food defiled by 
the excrements of afflicted fowls, in drinking water, &c., and are then 
taken up by the blood and carried to and lodged in aU parts of the sys- 
tem. As no remedy has been discovered for the disease, a liberal use 
of disinfectants, a separation of the sick from the healthy fowls, and. 
the observance of proper sanitary regulations are recommended as the 
only means for preventing a spread of the malady. 

Three counties in Missouri and five in Kansas report a visitation dur- 
ring the year of Texas or splenic fever of cattle. For a full history of 
this disease, so far as it relates to its appearance and progress in this 
country, the reader is referred to the exhaustive paper of Dr. D. E. Sal- 
man, which will be found elsewhere in this volume. 

A disease variously known as black leg, black quarter, bloody murrain, 
&c., prevailed extensively in some States during the year. It is re- 
ported as having been very destructive in seven counties in Arkansas, 
nine in Georgia, two in Illinois, one in Indiana, seven in Iowa, nine in 
Kansas, one iu Kentucky, five in Michigan, two in Minnesota, five in 
l^Tebraska, two in North Carolina, one in Pennsylvania, four in Tennes- 
see, five in Texas, five in Virginia, two in West Virginia, and one in 
Wisconsin. This disease is malignant anthrax, and generally proves 
fatal,- as it runs its course so quickly that its victims are usually found 
232 
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dead before the first indications of anything amiss are observed. Its 
symptoms are an extensive engorgement of a shoulder, the neck, breast, 
or side. Young and thrifty cattle are those most frequently attacked. 
Afflicted animals show plethora, fever, halting on one hmb, stiffness, 
and excessive tenderness of some parts of the skia, followed quickly by 
swelling of such parts, with yellow or bloody oozing discharges from 
the surface, emitting a crackling sound when pressed. " These sweU- 
iags become firm, tense, insensible, and even cold, and, if the subject 
survives, may finally slough open, and leave large, unsightly, and inac- 
tive sores." Eecoveries, however, seldom occur. 

In a few Northwestern and many Southwestern States distempers pre- 
vailed quite extensively among horses and cattle during different sea- 
sons of the year. These ailments were generally caused by exposure to 
sudden and severe changes of temperature. In those States ta which 
proper provision is made for housing farm animals these distempers are 
of rare occurrence. 

Fiffcy-flve counties report the prevalence of scab and foot rot among 
sheep during the year. In one or two co,unties each in Michigan and 
Mionesota a disease resembling goiter destroyed a good many lambs. 



Cdlhov/n County. — But few diseases of any kind prevail" among farm animals in this 
county except among hogs and fowls. Every disease tliat attacks the hogs is called 
cholera, and the same might be said as regards fowls. 

Clarice. — In this immediate vicinity we have had several horses and mules aiJlicted 
with farcy, an almost incurable disease. The animals mostly were brought here from 
Kentucky and Missouri, and were nearly all killed, in order to prevent the spreading 
of the disease. Diseases also exist among imported breeds of fowls. 

Crenshaw. — Hogs are dying in this county at an alarming rate of cholera. A great 
many fowls are also dying of the same or a similar contagious malady. 

Elmore. — Horses and cattle are remarkably free from infectious diseases, while hogs 
and fowls are especially subject to a very destructive and fatal disease known as chol- 
era. 

Escambia. — ^We have no disease among farm animals here except among hogs and 
cattle. The disease affecting hogs is known as cholera j that affecting cattle is not 
known. The animals become stiff and lame in their limbs. About one-fourth of 
those attacked die. 

Franhlin. — Horses in this coiTnty have been affected with distemper, from which 
cause several have died. Hog cholera has prevailed, but not with its usual virulence. 
The value of the losses among this class of animals will perhaps not exceed $1,500. 

Senrij. — The disease known as cholera has caused the loss of a good many hogs in 
this county during the past season. A large number of fowls have also died of a dis- 
ease generally known as sore head. 

Lee.— I think 1.5 per cent, of all the hogs in the county are annually attacked by 
cholera, and at least one-half of these die. Many fowls also annually die of this dis- 
ease. 

Monroe. — ^The only disease prevalent among our farm stock seems to be cholera 
among hogs. But few hogs are bred and raised in this county, and, the disease not 
being general, the loss has been small. 

Pickens.— We have no infectious or contagious diseases among cattle or sheep, though 
a good many of each die every year for want of proper care and attention. Diseases 
of swine prevail to a limited extent. 

Walker.— Sheep and cattle have been very healthy during the current year, but we 
have lost by disease a great many horses, hogs, and fowls. I think $20,000 wbuld 
hardly cover the losses among these tbree classes of animals. 

AKKANSAS. 

Saxter County.— Ahont every other year the cholera makes its appearance among 
hogs in this county, and generally proves very disastrous to this interest. Every year 
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we lose a few horses Toy blind staggers, and cattle by mnrrain. A good many nhepp ilio 
of rot, and fowls of the disease known as cholera. 

Carroll. — Distemper and murrain have prevailed to some extent among onr cattle, 
causing a loss of perhaps $2,000. Hog-cholera has also prevailed, but in rather a mild 
form. 

Crawford. — With the exception of hogs, farm stock has been comparatively healthy 
during the past year. The disease aifecting them is generally known as cholera. It 
is not very general at present. 

FuUon.— Since the early part of last fall and the first of winter hogs have been 
healthy and in fine condition. Previous to this time the cholera, in its most fatal form, 
prevailed extensively among them. This disease prevails to a limited extent at this 
time. In some localities cholera prevails among fowls. Horses, cattle, and sheep seem 
to be free from disease. * 

Grant. — A good many hogs have died in this county during the past season of cholera, 
but at present the disease is prevailing to a very limited extent. Fowls are still very 
seriously affected by a disease of like character. 

Independemce. — Horses are affected with big head and big shoulder. These diseases 
can hardly be regarded as contagions. Cattle suffer with murrain and a slow fever, 
of which many of them die. A great many hogs have died of cholera. Tar water is 
thought to be good for this disease. A good many fowls are also lost by cholera. 

Isard. — A disease is prevailing at this time among horses called blind staggers, which 
is very fata,l j 50 per cent, of those attacked die. It is caused, in almost if not every 
case, by feeding decayed and worm-eaten corn , and is not considered contagious. The 
only contagious disease we ever have among these animals is distemper, and this ap- 
pears only at intervals of several years. It is severe, and, in a few instances, fatal to 
colts. The losses among swine have been quite heavy, as usual. 

Jackson. — There seems to be no infectious or contagious diseases among horses, cat- 
tle, or sheep in this county. Quite a large number of hogs have been lost by diseases 
incident to swine, and chickens have suffered to a considerable extent with a disepvse 
known as cholera. 

Marion. — The cattle of this county are annnally subject to mnrrain and black leg, 
of which a great many died. Hogs die .it an alarming rate of cholera. At least 
two thousand five hundred head have been lost in the county during the past season. 
The disease rages most fearfully during those seasons when there is most sickness 
among the people. In the healthy pine regions the animals are almost exempt from 
the malady, but along White Eiver, when there is much sickness among the people, . 
they nearly all sicken and die. 

Mississippi. — A considerable number of cattle have been lost by black tongue, and 
a large number of hogs and fowls by cholera. The greatest mortality among live 
stock of all descriptions is caused by buffalo gnats and colic. 

Monigomery. — I'he only disease that has prevailed to .any considerable extent among 
our farm animals has been cholera among swine. Chicken cholera prevails to some 
extent, and generally kills all the fowls attacked. 

Polk. — We seldom'lose horses here by disease, but cattle frequently die off rapidly 
with mnrrain. Cholera is very destructive among hcgs. I should think that at least 
one-half of these animals are annually lost by this disease. Great losses frequently 
occur also among our fowls. The disease affecting them is also called cholera. The 
losses are sometimes estimated as high as two-thirds of the entire crop. 

Perrij. — Swine are the only farm animals in this county that can really be said to he 
affected by either contagious or infectious diseases. 

Pope. — The principal disease affecting horses Ju this county is known as blind stag- 
gers. Almost every animal attacked dies. Those afflicted are well fed and generally 
in good condition. Murrain prevails among cattle, and about onr-half of those at- 
tacked die. Swi Lie pl.aguejirevails extensively, and about all die that are attacked 
by the disease. No remedies seem to prove of any value. Drs. Detmers and Law de- 
scribe the disease very accurately. 

Prairie. — ^No contagious disease prevails among horses. Every few years the distem- 
per passes throngh the county, but the loss is never very great. Cattle are more or 
less affected with bloody murrain every year. About three-fourths of those attacked 
by the disease die. It is supposed to be caused by bad water. We have had no hog 
cholera of any consequence for two years. Chickens are subject to cholera here as 
elsewhere. 

Sevier.— Wf have had but little hog cholera in this locality during the past season. 
The remedy I sent you three years ago, composed of copperas, sulphur, salt, and soan. 
has proved ver,> successful here. ; x- , , i-, 

Saint Francis.—Soma horses have been lost in this county during the p.ast year by 
blind staggers. Cattle have been almost entirely exempt from disease. A few have 
died of a swelling at the root of the tona;ue .and an affection of the throat, but iho 
difiease was not regarded as contagious. Hogs have been badly affected with cholera 
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and ctiiinsy, Ijut I do not tliiuk tlie losses have 1)6611 as heavy as usual. The coudition 
of all classes of farm tinimals is about an average. 

Sharp. — No kinds of domestic animals in this county are alfected -with disease except 
hogs and fowls. The disease which affects these classes is generally termed cholera. 
It prevails once in about every three years. 

CALIFORNIA. 

El Dorado County. — Pneumonia among horses and quinsy among hogs are about the 
only diseases that seriously affect farm stock in this county. 

Phimas. — The only disease I have to report among any class of farm aiiimals in this 
county is an epizootic distemper among horses. Several animals have died. 

San Bernardino. — Sheep are almost all troubled -with scab, which destroyes probably 
5 per cent of the young ones. Fowls are sometimes troubled with swelled head, which 
frequently proves fatal. 

San Diego. — In the fall, when food is scarce, a good many horses are killed by eating 
poison weed. Duriug dry seasons cattle are generally affected with murrain. Sheep 
are not much subject to disease, neither are hogs, but many of both classes are often 
lost by starvation. A disease called "swelled head" prevails among fowls during 
very dry seasons. 

San Joaquin. — The only disease that afSicts our sheep is scab, which prevails through- 
out the State. It yields readily to proper treatment, hence the losses are not very 
heavy. Fowls are subject to roupe and gapes, diseases contracted by being confined in 
filthy places, drinking impure water, &c. Sulphate of copper added to their drink- 
ing water twice a week,. and sulphur to their food an equal number of times, with 
clean quarters and not too many confined to one place, are sure preventives of disease. 

"Tuba. — I cannot learn that any animals have died in the county from infectious 
or contagious diseases. Some few cattle have died from eating poison weed that 
grows in some localities. A few head of horses have died from different causes, but 
ffom oomnion diseases peculiar to this climate. But little disease has prevailed among 
sheep during the season. A considerable number of fowls died during the past spring 
ftom roupe, which is quite common among chickens especially. 

CONNECTICUT. 

Winiham County. — Out of a hundred head of hogs owned by a gentleman of this 
county about 50 per cent. died. I think about 70 per cent, of the young pigs in the 
county died last spring. Other farm animjils seem to be in a healthy condition. 

DAKOTA TEEEITOEY. 

Hulcldnson County. — Black leg is the only contagiotis disease that has prevailed among 
tattle in this locality during the past year. It prevails only on the river bottoms, and 
is uniformly fatal. Sheep are troubled with scab. 

Lahe. — Horses and hogs are free from disease. In the summer and fall cattle are 
affected with ''foot evil," but none of them die. The only loss seems to be in hinder- 
ing their growth. A simple and almost sure remedy is to wash the foot with warm 
water, and then put pine tar on it. This should be done as soon as they are affected. 
Fowls are affected with rough, scabby legs, and perhaps 6 per cent, of them die while 
yet in good condition. Stock generally is in good condition. 

Tanhion. — Horses, when young, are subject to a very fatal kiud of distemper. Many 
others die of unknown diseases. Young cattle die of black leg, and older animals of 
' the big jaw. We have no remedy for either of these diseases. We have lost some 
hogs by a disease which affects their legs, of which they lose the entire use. 

DELAWjVRE. 

.Jfeo CastU Coimly. — During the past year about one hundred cows have been lost 
in this county by infectious iind contagious diseases. Horses to the value of $6,000 or 
$^,000 have also'beon lost, and a large number of fowls have died of diseases to which 
they aie incident. 

TTLORIDA. 

Clay County. — Hollow-horn ijrevails to some extent among our cattle. As a remedy 
we bore the horn and insert salt water. The sand disease prevails as usual among 
horses. This is a collection of sand in the stomach and bowels. As aremedy, one pint 
of hog's lard is used as a drench. A disease resembling warts prevails extensivelj 
among fowls. 
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Sill8horougli.—Th.BT6 is a heavy annual loss of cattle in this county from two causes, 
viz. , old cattle seem to contract disease from feeding near salt water, or die in the 
winter season from poverty and the effects of ticks. Calves under one year old die in 
great numbers from some unknown cause. They are never weaned ; penned froia 
March to August or September, and are then turned out on the range to live as best 
they can with the mother. Probably one-third of these young animals die during the 
winter months. The owner of a herd of 1,500 head told me that his annual loss was 
not less than two-thirds. His stock is running out very fast, as much, I think, from 
in-and-in breeding as from any other cause. Very few bulls are imported. 

Lafayette.— Hovses are generally healthy. A few die of colic and grubs. Cattle are 
afaicted with lice and ticks to such an extent that many of them die. They have to 
depend almost entirely on the wild range, and consequently they suffer greatly during 
the winter. Hogs do well after they are one year old. Young hogs are frequently 
attacked by mange, a disease from which they rarely recover. 

Lancaster. — A disease known as blind staggers has prevailed among horses to some 
extent in this coutity. Many hogs die in the inflammatory stage of the specific swine 
plague. Horses occasionally die of colic. Sheep and fowls rarely die, or are affected 
with contagious or infectious diseases. 

Liberty. — The disease most prevalent among horses in this county is blind staggers, 
which is caused by bad management, poor feed, &o. Cattle die more from neglect 
than from any other cause. A good many hogs are lost by cholera. 

Madison. — Horses are frequently attacked with, staggers, which generally proves 
fatal. Cattle are healthly. Hogs are often attacked with the disease known as chol- 
era, and large numbers of them die. They are also sometimes affected with thumps, 
from which they never recover. 

Manatee. — Horses are troubled with epizootic, distemper, leeches, and sand; cattle 
with hollow-horn ; hogs with staggers ; and fowls with gapes, warts, sore eyes, and 
lice. The losses in this county, from the various diseases which afflict farm animals, 
will aggregate from $8,000 to |lO,000 for the past year. 

Marion. — With the exception of cholera among hogs, all classes of farm animals in 
this county have been exceptionally free from disease during the past season. 

Orange. — Nineteen-twentieths of all the horses in this county have been imported 
from Kentucky and Tennessee. Of those that die a large majority are killed by 
" sanding," as it is called, the difficulty being a large collection of sand in the stomach. 
A large number of cattle annually die of salt sickness, and many hogs and fowls are 
lost by diseases common to them. 

Taylor. — Lobelia has been found to be a cure for what is regarded here as hog cholera. 
It has been discovered in an old English work publishedin the seventeenth century that 
wood-betena (perhaps hetonica offiaanalis is meant) was then raised and used as a cure 
for the hog cholera. 

Volusia. — During the past year about sixty head of horses have died of staggers. A 
great many cattle annually die from starvation. Hogs die from various diseases, and 
in addition a good many are killed and devoured by bears. 

Washington. — Horses that are attacked with staggers almost invariably die, as we 
have no specific for the disease. Cattle fi'equently die of hollow-horn, and a great 
many hogs are annually lost by cholera. A fatal type of distemper sometimes prevails 
among sheep, as does also cholera among chickens. 



Baher Cmmiy. — Our losses of farm animals by disease have not been very heavy 
during the past year. The usual diseases have prevailed, but not in a very malig- 
nant form. 

Bernen.- — There has been considerable disease and loss of cattle and hogs in this 
county during the past year. Whether the diseases are contagious or not I am una- 
able to say. 

Campbell. — A few cattle have died during the past season of murrain, and a good 
many hogs and fowls have been lost by a disease known as cholera. 

Carroll. — Large numbers of hogs are produced here, but a great many annually die 
of cholera. But few sheep, horses, and cattle are raised in the county. Fo'.tIs die in 
great numbers of diseases peculiar to them. Dough made with blue-stone water is a 
good remedy. It seems to be too simple for ignorant people to have confidence in. 

Chaiham. — The only disease of a serious character that has prevailed among farm 
animals in this county during the past year has been cholera among hogs. 

Cherolcee. — Horses are occasionally subject to an epizootic distemper, but more die 
from staggers than all other diseases combined. This disease seems to be brought on 
by feeding unsound corn. Cattle are also subject to distemper, but the most fatal dis- 
ease that affects them is murrain. Hogs and fowls die in large numbers from the dis- 
ease known as cholera. 

Clanton.—Faxm. animals in this county have been comparatively healthy during the 
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past year, tut fowls have suffered terriWy. Three thousand dollars would hardly 
cover the losses among chickens alone. 

CUnoh. — We have lost a good many horses and mules in this county during the past 
year from blind, mad, and sleepy staggers. Both animals also die quite frequently 
from eating sand. A large number of hogs have died from cholera. At least one-half 
of those attacked die. Not more than one-fifth of the horses attacked with staggers 
recover. 

Cdbl). — ^We have been measurably free from contagious diseases among horses and 
cattle, but the so-called cholera plays sad havoc among our hogs and chickens. 

Dade. — ^There has been quite a heavy loss of farm animals m this county the past 
year from the various diseases to which they are incident. 

D« KalJ). — Some few hogs have died the past season of a disease generally known 
as cholera. Fowls die in larger or smaller numbers every year of a similar disease. 
Some persons will lose nearly all their fowls during certain seasons, while a neighbor, 
living not over a mile distant, will not lose one. 

Dodge. — ^We have had less than the average amount of disease among our farm 
animals during the past season. The losses are therefore light in comparison with 
some seasons. 

Early. — The only losses worthy of mention among our farm animals have occurred 
among horses and swine. Four or five thousand dollars will cover these losses. The 
money value of sheep and cattle lost by disease will not exceed one thousand dollars. 
Our stock has not been visited by any serious epidemic during the past year. 

Fannin. — Cholera has killed about 75 per cent, of the hogs in the northwestern sec- 
tion of the county during the past season. Other classes of stock seem to be healthy. 

Fayette. — Losses of cattle in this county have been greater during the past year than 
of all other classes of farm animals combined. A few hogs have died of cholera. 

Forsyth. — Staggers prevails more or less every year among horses and cattle in this 
locality. Hogs and fowls suffer greatly from contagious diseases, mostly, I believe, 
from a disease generally called cholera. 

Chvmnett. — We have no infectious or contagious diseases among either sheep, horses, 
or cattle. Hogs are occasionally attacked by cholera, as are also fowls, and those 
that are affected rarely ever recover. 

Saralson. — The losses among all classes of farm animals in this county from diseases 
incident to them will not amount to over $3,000 or $4,000 during the past season. 

Heard, — The diseases general prevailing among horses are distempers and epizootic 
maladies, gravel, grubs, &c. Cattle are not doing very well, and hogs are afdioted 
with cholera, but not so extensively as in previous years. Sheep are affected with 
rot, and fowls with cholera. 

Houston. — I estimate the losses by disease among all classes of farm animals in this 
county for the past year at about $10,000. The losses among swine will amount to 
half of this sum, although diseases have not been as prevalent as in former years 
among this class of animals. 

Jackson. — Hogs, sheep, and fowls in this county are very unhealthy. A great 
many hogs annually die from a disease supposed to be cholera, but I fear it is the 
result of improper feeding, and a lack of attention in salting and the use of prevent- 
ives. Fowls, like hogs, are subject to cholera. 

Jolmson.-^We have no disease of special importance among horses or mules. There 
have been twenty or thirty cases of black tongue among cattle, of which two or three 
died. I do not know whether the disease is contagious or not. The cholera among 
hogs so far this season has been confined to about three herds. Every year we hear of 
chicken cholera, but it never occurs in flocks that are properly cared for, at least 
■where their quarters are cleaned out often and fumigated twice a month with burning 
sulphur and tar. As regards diseases among swine, when a hog is sick, let the symp- 
toms be what they may, it is called cholera; hence the great difficulty in ascertaining 
whether it can be cured or not. I have had one case which I believe from the 
symptoms was the cholera. He became very poor, after which the symptoms seemed 
to cease. I put him in a pen with others to fatten, but he became poorer ; I gave him 
to a freedman and told him if he could make anything of him to do it ; he fed the 
invahd until he became tired, and then turned him out ; he ran at large with the 
other hogs, and though we fed him when he came about the lot, he became poorer 
and weaker until he finally became so weak that he could not get up without help 
after he had laid down ; he finally rambled off into the woods, where he no doubt 
perished. This was the only case among our hogs, and he lingered five or six months. 

Jones.— Hog and chicken cholera has been very destructive here for two years past ; 
other classes of stock have been but little affected. If a remedy for hog cholera 
could be discovered, Middle Georgia could raise more meat than would be necessary 
to feed the people. Both hogs and cattle thrive well here. The annual losses among 
horses will reach from $4,000 to $5,000. 

Laurens.— The swine and fowl plagues are extensively prevailing here, proving 
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very fatal and oausing mucli perplexity and loss. But little disease prevails among 
other classes of farm stock. 

Xi«ooZ«.— Cholera has proved unusually fatal to hogs in some localities in this county 
during the past year, I have cured several cases of this disease in the early stages 
of the attack by drenching -with a tablespoonful of melted lard and spirits of turpen- 
tine in equal quantities. This is regarded as- the best remedy known here. 

Lumpkin.—Rogs have been unusually healthy the past season. Some little cholera 
has prevailed, but the losses liave been slight. 

McDuffie.—We never lose any cattle except from neglect, want of shelter and food 
during the winter season. Cholera gets among oiir hogs frequently. Cause — neglect. 
Corn steeped in tar and fed to hogs will be found a good preveuti%'e of this disease. 
We lose a great many fowls every year by cholera. As yet we have found no pre- 
ventive for this disease. 

Marion. — Murrain prevails quite often among cattle in this county, and cholera 
among hogs and fowls. We have aio remedies for these diseases, which generally 
prove fatal. Murrain seems to be brought on by neglect, and much of it might be 
prevented by a free use of tar, sulphur, and salt given in the early spring of the year. 

Miller. — Hog cholera has been very bad here, and the most of the animals attacked 
died. A good many horses die every year of colic and staggers, blind staggers, or 
brain fever. Oar cattle are subject to a great many diseases, one of which we have 
no name for. The symptoms are as follows: They iose their appetite and refuse to 
eat but little. Then they become very sore all over, and their feet grow tender. No 
remedy has been found, and a great many animals die .of this remarkable disease. 
We have very poor winter pasture, and a good many cattle die of starvation. 

Monroe. — Horses and mules are generally healthy, losses occurring more frequently 
from bad treatment than from disease. We have cholera both among our hogs and 
fowls. Sheep and cattle generally do well. 

Muscogee. — Occasional cases of cholera among hogs (every disease of late is called 
cholera) are reported from different sections of the countrj'. 

Murray. — There has been no contagious diseases among the horses, cattle, or hogs in 
this county during the past year. The disease most fatal to sheep is rot, and that to 
fowls is known as cholera. 

Oconee. — Cholera prevails to a considerable extent among chickens, and the loss 
among fowls in this county has consequently been quite heavy. Horses, cattle, sheep, 
and hogs are healthy. 

Paulding. — Cholera has been quite destructive to hogs and chickens in this county. 
Other classes of stock are healthy. 

Folic. — A few cattle have died here during the past year of distemper and murrain. 
Hogs are often affected with and die of hog cholera. This year they have been 
healthier than usual. Three yeai-s ago they nearly all died. I had a herd of forty- 
four head, and they all died but seven. During many years over half the fowls iu 
the county are lost by the so-called cholera. 

Putnam. — There are no contagious diseases among horses hero, but there is a large 
loss by colic and disease caused by feeding wholly iipou Indian corn and Indian com 
fodder with no change. The loss from such causes is probably 2 per cent, of all the 
mules and horses owned and worked in this county. The loss among hogs is some- 
times quite heavy, and is caused by cholera. 

Severn. — Hog cholera, the most prevalent and destructive disease incident to farm 
animals in this county^ is being treated with better results than heretofore. As good 
a remedy as we have tried is furnished by the native pine. Cold fresh tar, when 
made from the light-wood knot, if given in time, is a sure preventive. Some iise the 
turpentine gum run fresh from the green pine, while others use the spirits of turpen- 
tine. All are good preventives, and iu some cases have been known to render relief 
after attack. 

Slimier. — About the usual number of deaths have occurred among farm animals in 
this locality during the past year. Our greatest loss has been among horses and cattle. 
Hogs are quite often afflicted with a disease known as cholera. 

Jatnall. — This county affords splendid natural ranges for .sheep, but the depredations 
by d^igs are so groat that but few are raised. There have been some diseases among 
this class of farm animals, aud also among liogs, but the losses during the jiast season 
have not been very heavy. 

Terrell. — The general condition of farm animals in this county is good. There is 
some complaint of liog cholera iu the western portioji of the comity. 

Towns. — Bots and distemper ha\"e affected hoist;s to some extent in this county during 
the past year. Milk sickness and hollow horn have also prevailed among cattle, iu 
many cases proving quite falal. 

Thomas. — Cholera jirevails among swine, and generally proves very fatal. At least 
two-thirds of all animals at^tacked die. Fowls have cholera as well as hogs, and a 
goodly number die annually of the disease. 

Washington. — There has been some distemper among horses, which has proved fatal 
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in several cases. The cholera, as it affects hogs, proves fatal in almost every case. 
Nothing seems to check its ravages. I estimate our loss in swine for the year at 
$12,000. 

Wayne.— 1 estimate the losses of cattle in this county during the past ve.ar at 5,000 
head, valued at |30,000, I cannot say, however, that any contagious disease has pro- 
vailed among them. TJioy genorally die from starvation and exposure during the 
■winter months. A good many horses and hogs have been lost by the usual ail- 
ments. 

WhUjield. — Except among fowls no contagions diseahcs have prevailed .among farm 
stock during the past year. A good many hogs have been lost, but vrhether the dis- 
ease of which they died was contagious or not I am unable to say. The same might 
ho s.iid in regard to horses. 

Worth.— Rogs would do well in this county but for cholera. Sheep husbandry is 
the business of the county. It is profitable, nad is rapidly advancing. Some rot pre- 
vails, but it is not generally fatal. Distemper is the only disease that prev.ails among 
our horses. Black tongue is often (faite fatal to cattle, and chaibon, mange, and 
tlnunps to hogs. 

ILLINOIS. 

Adams Couniy. — The o«ly diseases among horses in this county that have entailed 
losses upon the farmers are distemper and lung fever. Hogs have been in better health 
than for several years past. In a few neighborhoods swine plague has done consid- 
erable nusohief. I believe the improved condition of swine is owing to dry weather. 

Carroll. — The only contnp;ious disease prevailing among horses is a rather mild 
type of distemper. Hog cholera has been less prevalent and fatal than for many years 
past. A few hog raisers in the northern part of the county have sufiered to a limited 
extent. There has been some oliolera among fowls. 

Cans. — With the exception of cholera amon g hogs, we have had no contagious dis- 
eases among farm animals iu this county during the past year. 

Clinton. — During a residence here of upwa.rds" of forty years I have never known our 
domestic animals so free from disease as during the past year. The only diseases of 
an infectious or contagions character are those common to swine and fowls, and they 
have not prevailed very extensively during the past season. 

Crawford. — Cholera prevails among hogs in this ooulhty, as it does more or less every 
year. Fowls are also afflicted with a similar disease. AH other classes of animals 
seem to be iu a healthy condition. 

Dm Page. — The assessors ret-Tirn the value of hogs lost by disease in this county for 
the year 1878 at §10,335.90. I presume the losses have been about the same for the 
cmTent year. I have no data as regards other farm animals. 

Edfjar. — Horses have been afflicted with distemper and hogs and chickens with 
cholera. I estimate the losses of hogs iu this county at $45,000 by this disease during 
the past year. 

Elkhart. — ^With the exception of hogs, all kinds of domestic animals are quite 
healthy. A large per cent, of these die each year of hog cholera. The losses generally 
reach from 25 to 40 per cent, of those attacked. 

Effingliam. — Horses that have been attacked by disease ^nd lost in this county are 
generally of the poorer class. Farm stock generalty is in good condition. 

Ford. — Quite a fatal disease to horses has prevailed in some localities in this county 
during the past year. Some 240 head, valued at |80 per head, have died. By some it 
is supposed to be an affection of the kidneys. The animals have a high fever, and are 
weak and tender about the region of the kidneys. In some cases the animal eats 
heartily up to the time of its death. Hog cholera prevails to a considerable extent, 
and is more general and fatal aiuong pigs and shoats than among older hogs. Our 
losses in this class of anim.ile for the past year will reach from §18,000 to 120,000. 

Grundy. — In speaking of diseases incident to domesticated animals T would say that 
the total value of annual losses considerably exf>ced those that occui- from purely 
Infectious and contagious diseases, as, for instance, disease of the kidneys, pneumo- 
nia, &c. In fact, it is not entirely settled as to v.'hat are and what arc not contagions 
diseases. I am pleased to see th,"'t our veterinary surgeons have at last concluded to 
nse the microscope in their researches. This will lead to definite knowledge, and it is 
hoped to at least a partial application of remedies. 

, Mamilton. — Distemper seems to be the only contagious or infections disease preva- 
lent among horses and cattle in this locality. I do not know what else to call the dis- 
ease. Large numbers of hogs and chickens die of cholera. 

Sancoch. — Cholera among hogs and fowls hjis not been so general or so fata] the past 
season as in former years. Disease among cattle has been confined principally to 
bloody murrain, although there have been a few cases of dry murrain. 

Hardin. — Since the year 1868 we ha.ve had no infectious or contagious disease among 
horses, cattle, or sheep. Swine and fowls become much more healthy as light reaches 
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tlie fanners on the subject of diseases to whioi they are incident. My opinion is tha(; 
nine-tenths of the diseases among swine originate in filth and from lice. 

Jasper. — The only diseases at all troublesome to domesticated animals in this county 
are cholera .among hogs and fowls and a disease peculiar to horses, which seemsto 
affect the animal in the back and loins. It generally proves fatal, but is not consid- 
ered contagious. • . , _ 

Kankakee.— A few cases of distemper and lung diseases prevail among horses. Hogs 
are healthier this year than usual, though a number have died in localities where the 
cholera prevailed last year. Large numbers of fowls die every year from cholera and 
the effects of vermin. 

Xee._-V7ith the exception of sheep, which have been remarkably healthy for the 
past five years, there has been much ailment among all classes of farm animals. I 
estimate the losses for the year as follows: Horses, $12,000; cattle, |3,000; hogs, 
$5,000; sheep, $1,672; total, $21,672. 

lAneoln. — Live stock, with the exception of hogs, seem to be free ftom any con- 
tagious disease at this time. I learn that hogs in some localities in the county are 
dying rapidly of cholera. These animals are generally confined, and it is to be hoped 
that the disease wiU not greatly spread. 

lAvingston. — I give the loss of hogs by disease this season at $2,584, and that of 
horses at $3,800. Many of our citizens think I have estimated the loss of hogs too 
low, but I think I have placed the figures full high. There is always a tendency to 
exaggerate such losses. 

Macoupin. — The swine of this county have been but very little affected by disease 
the past year. All other classes of animals have been entirely free from disease. 

McDonough. — There have been more cataiThal diseases prevalent among hogs the 
past season and less cholera than usual. The diseases are aU equally fatal, however, 
and I think our losses for the year will reach $16,000. There has also been a heavy 
loss in horses and cattle, and these two classes will aggregate a sum equal to that 
given in the loss of hogs. The losses among sheep and fowls have not been very 
great. 

MoSenry. — The past season seems to have been a remarkably healthy one for stock. 
A few hogs have been lost in diiferent localities in the county, but the owners do not 
claim that they were afflicted with contagious diseases. 

McLean. — With the exception of hogs, all classes of farm animals have been excep- 
tionally free from all contagious diseases during the past year. They have been af- 
fected with the so-called cholera, but the disease has not prevailed so generally as in 
previous years. 

Madison. — Our hogs have not been so generally or fatally affected with cholera 
during the past year as in former seasons. Other classes of farm animals seem to be 
free from contagious diseases. 

Montgomery. — The value of hogs lost by choleri in this county during the current 
year will reach $12,000. No other class of stock has been seriously affected. 

Ogle. — After a careful perusal of your report on the " Diseases of swine and other 
domesticated animals," I would say that the descriptions of the swine plague accord 
with our knowledge of the disease as we have found it in this vicinity. When a herd 
is affected (or infected) those in large numbers and closely confined suffer the most. I 
know of no effectual remedy, and think the better plan is to isolate the sick from the 
well animals, and then let the disease take its course, using only such sanitary treat- 
ment and disinfectants as may seem best. A few animals will generally survive. Let 
the pens and surroundings be thoroughly disinfected or purified by lime before any 
attempt is again made at hog raising on the promises. The scientific and thorough 
investigation by the commissioners of the various diseases of domesticated animals, 
with attention to preventives and treatment marked out by them, will, I believe, do 
much good ; especially would this be the case if farmers and stock raisers could only 
be induced to read this report thoroughly and with a desire to profit by its instruction. 

Ferry. — Horses and cattle are absolutely free from infectious and contagious diseases 
in this county. Hogs are less subject this year than heretofore to the so-called hog 
cholera. Most of these animals die in the spring, when they are young and of little 
value. 

Piatt. — Our stock this year has been remarkably healthy, with the exception of hogs. 
Our aggregate loss in these animals will reach from $20,000 to $25,000. 

Fope. — The only disease incidental to farm animals that is at all destructive is th4t 
known as cholera among hogs. It prevails here to a greater or less extent every year, 
and the losses occasioned by its ravages impose a heavy tax upon the farmers of the 
county. 

Bock Island. — Hogs are the only domesticated animals that are raised to any great 
extent in this county. The cholera, whether contagious or not, has been quite preva- 
lent among them this year, and has probably carried off as high as one-eighth of aU 
the animals in the county. 

Michla/iid. — I give the aggregate of the losses of the various classes of farm animals 
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in this county for the current year as follows: Horses, $6,060; cattle, |~,940; hogs, 
$13,845; sheep, $1,431 ; chickens, $429. 

Shelby. — The diseases prevalent among horses are colic and epizootic distemper, and 
among cattle that of dry murrain is about the only serious ailment. The condition of 
farm animals i.? much better than an average. 

Stark. — The only positive infectious and contagious disease prevailing among do- 
mesticated animals in this county is the so-called hog cholera. While the disease has 
not been so general and fatal as in previous years, the loss occasioned by it has im- 
posed a heavy tax on our farmers. Cholera still prevails among fowls, but in a mild 
form. 

Steplienson — ^We have 27,000 hogs in this county, and of that number 20,000 have 
been affected during the past year by the various diseases to which this class of ani- 
mals are subject. About nine-tenths of those attached have died, entailing a loss upon 
our farming community of some $45,000. In addition to this we have i^erhaps lost 
other farm animals amounting in value to $10,000. 

Scott. — A large number of horses, cattle, and sheep have been lost in this county 
during the past year, but whether by contagious diseases or not I am unable to say. 

Tazewell. — No contagious diseases prevail among any class of farm animals in this 
county except cholera among hogs. Chickens are also affected by a disease similar in 
character. About 10 per cent, of the former and 15 per cent, of the latter are annually 
lost in this county by this disease. 

Vermillion. — Hog cholera has appeared in some localities in this county, but compara- 
tively small losses have as yet occurred. All kinds of stock seem to be in a thriving 
condition. 

Winnebago. — Swine plague made its appearance ^ere about three years since, but 
prevailed south of this many years previous to that. It prevailed among hogs in this 
place last year, and is now affecting hogs brought from a distance. Those raised on 
the farm have not taken the disease. I estimate the losses in the county for the year 
at $29,000. 

INDIANA. 

Duhoia County. — The only disease among farm animals in this counsty is that which 
is generally known as cholera among hogs. So far this year it has not been very 
general or very destructive. 

Samilton. — Hogs at times are carried off, at an alarming rate and great extent, by 
the disease generally known as cholera. The money value of the losses in this one 
class of farm animals will reach $45,000 for the current year. A great many fowls are 
also annually lost by cholera. I hear of no disease among other classes of animals. 

Hancoeh. — We have been more fortunate with our hogs than usual, as they have 
suffered much less this than in previous years with the disease known as cholera. 
Our com crop is short, and we will not have enough to fatten them. 

Harrison. — A cerebral disease prevailed among horses in this county during the past 
season. It proved very fatal. The only remedy that seemed to give any relief what- 
ever was diluted alcohol and morphine ; but the disease run its course so rapidly that 
there was not much time for treatment. The same old disease has seriously affected 
swine and poultry during the past season. There are no remedies, and prevention 
Beeios to be the only measure of safety. 

Jay. — No other classes of farm animals in this county are affected with disease except 
swine. They have been afflicted with cholera, a disease which has proved a terrible 
scourge to the farmers of our county. Horses are sometimes afflicted with distemper, 
but seldom die from its effects. A good many fowls are annually lost by chicken 
cholera. 

Lamence.—l give the aggregate losses among swine in this county, by diseases 
incident to them, at $7,718 for the year. This, I think, is rather below than above 
the actual loss. Other classes of farm animals seem to be healthy. 

Marshall.— ilogs and chickens are troubled-*o some extent with cholera. Probably 
about 5 per cent, of the entire number annually die of these diseases. Horses, cattle, 
and shea]:) seem to be healthy. 

Miami. — The only loss of farm animals we have sustained during the past year has 
been occasioned by cholera among hogs. Chickens also occasionally die of cholera. 
The value of the hogs that have died will reach $5,000 or $6,000. 

Morgan. — There has been no infectious disease among farm animals in this county 
duriiig the past year except among hogs, and I think the mortality among this class 
of animals has been 50 per cent, less than in former years. The disease prevalent 
among these animals is generally known as cholera. Other classes of domesticated 
animals seem to be in an average condition of health. 

Petry. — With the exception of swine and fowls, all classes of farm animals have 
been remarkably free from disease the past year. Hogs and chickens have both been 
affected with cholera. I think fully 25 per cent, of aU the chickens in this county 
aimuaUy die of this disease. Hog cholera has not largely prevailed this season. 

16 D 
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S'O.ridcJph.—ThcTe have been bat few hogs lost in this section during tho present 
year, except by those diseases wiiich seem to prevail at all seasons and in all sections. 
Horses; cuttle, and- sheep have, so far escaped all contagious diseases. We have ^lu 
ahundfinee of pastiu-e, and all classps <if siocli are doing well. ' 

liiplei/. — Tho only contafjioiis disease prevailing ainoug farm animals in this county 
is that among hogs, and they have been healthier than herotofore. Fowls are most 
subject to disease. Very few cif those that are taken s.ick recover. 

Slu'lby. — Cholera is still making sad havoc among our hogs and chickens. Tho loss 
among the former has been very heavy. Horses are occasionally affected with dis- 
temper. O.'itLle and sheep are healthy. 

iS'torfc.— There have been no infectious or contagious diseases prevalent among farm 
animals in this county during the past year, exeejit auiimg hogs. This di8,6a86 is 
called cholera, and it is too well known to require a description. Somo horses, cattle, 
and sheep have died from diseases common to them. 

Steuben. — The value of horses lost in this county last year by disease was |1,140. 
Hog cholera prevails to a limited extent. We have no remedy for this disease. All 
other classes of animals are In good health, 

Tipton. — The farmers of this county have lost during the year at least 8,000 hogs by 
the so-called cholera and other diseases. These, at ^S per hea,il, would make the value 
of our losses $24,000 for the year. There have been losses in other classes of farm ani- 
mals, but not by contagions diseases. 

Tippecanoe.- — Witli the exception of hogs and fowls, all classes of farm animals Lave 
been remarkably exempt from all kinds of diseases during the pa.st season. 

Warren, — We have suffered a loss of at least fifteen head of horses this summer from 
a disease which is here called farcy of the heart, A few cases of lung fever and 
glanders have also been reported among horses. Cattle have been afiSieted with black 
leg and murrain ; hogs with cholera and thumps ; and sheep with, scab and foot-rot. 

lOV.'A. 

Appanoose County. — Black leg among calves and yearlings prevails to a greater or 
less extent every- year, and is the only disease known in this county as affecting cattle. 
We also have more or less hog cholera every year. About aU those atttieked di«. We 
have no remedy, and know very little about its cause. 

Benton. — The hog cholera has prevailed in some parts of this county to an alarming 
extent, nearly all the animals in some herds having died with it. I think the loss in 
this county will amount this season to $30,000, Chicken cholera also prevails, and I 
should think that at least 15 per cent, of the fowls in the county annually die of the 
disease. 

Calkoun. — Hog cholera prevails in our county to some extent. The aminals com- 
mence with ,". very bad dry congh, and swelled neck. Some will eat and seem very 
hearty np to the time of their death, A good many hogs that weigh from 300 to 400 
pounds are lost. All remedial measures have proved abortive. During my long resi- 
dence here, I have found that pure, fresh water is the best preventive of this disease. 
Many cattle are dying from overloaded stomachs and indigestion. Perhaps the diffi- 
culty may be caused by smut, which is found in great quantities in all corn-stalk past- 
ures. The husks which the cattle feed on are not only very dry and filled with smut, 
but the animals are frequently two or three days at a time deprived of water. The 
naturally dry condition of the food, and a failure to secure sufficient Wiiter to assist 
digestion, no donbt produces the disease which causes them to die so rapidly. 

Cherokee. — Liseases among farm stock are quite rare in this county. Occasionally 
we lose a few hogs by a disease known hero as cholera, 

Crawford. — 'I'he cattle of this county are subject to black leg, a disease which seems 
to be Bupejinduced by eating corn-husks in the late fall. Hogs, as usual, have suf- 
fered terribly with the disease still jjenerally known as cholera. The value of the 
losses during the past year, among this one class of farm animals, will reach $24,000. 
Cholera, also, aifects chickens, and sometimes plays sad ha\'OC with all kinds of fowls. 

Decatur. — The oulj' contagious disease aflV-cting horses in this locality is distemper, 
which prevails in all its various forms. Its fatality is mostly confiusd to old horses 
and colts. But little disease prevails among swine, and the general condition of all 
farm animals is better than an average. 

Franldm. — There are no di.^:?ases prevaling among any othtr class of farm animals 
than the usual diseases among hogs. I think the losses during tho past year will 
reach one-fourth of all the hogs in the county. Thoy are still dying in largo numbers. 
Large immbers of fowls also die every year. 

Hardin. — Cholera has prevailed more or less among swine and fowls throughout this 
comity (luring tho entire year, bu t 'luring tho last few weeks it has increased rapidly. 
Our loFses up to this time of sv. ine alone will reach $45,000. The next heaviest 
loss has been in fowls, which I place at $7,500, To this may bo added a loss of horses 
amounting to §i,500, and of tattle $0,000, making a total aggregate of losses of over 
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$60,000 for the year. This report is as near correct as areport cau he marie -without a 
thorougii oauva.s.s of the county. 

ifan'Moft.— Distemper has prevailed to some extent among cattle in this county, but 
the losses h\ve not heen very heavy. Ilog colera prevails, and a, good many animals 
have heen lost. The fatality has heen greatest among pigs. 

Eenry. — There have heen no infectious or contagious diseases among farm aaimals 
in this county except among swino, and this has been conlJQcd almost entirely to one 
locality, including one township and parts of three others adjoining it on the east, 
south, and west. The infected section has been almost depopulated of hogs, many 
farmers not having a solitary animal remaining. 

Iowa.— Distemper has killed a large number of horees and colts in this county dur- 
ing the past year. I estimate our losses among these animals at $20,0(J0. Cholera is 
the great trouble among swine, and has carried off at least $20,000 worth of hogs dur- 
ing the year. Cattle are healthy at this time, although for the vear I think the value 
of our losses will reach $15,000. The value of losses among all classes ot farm block 
will reach from $55,000 to $60,000. As regards swine plague, the observations of Dr. 
Detmers exactly agree with what I observed in my owu herd three years ago. If I 
had known the facts set forth in his report before the disease made its api.earauce 
among my hogs, I believe I woiild have profited at least $500 by the information. 

Jefferson. — A few calves have died of a dis;;a8e known as black leg and a few hogs 
of cholera during the past year. I am happy to say that all other animals have con- 
tinued in good health. 

Jbftnson.— Farm animals generally are in good health and condition in this county. 
In the early spring a number of shoats and pigs were lost by cholera, say from 500 to 
800 in all. They were generally small, and not worth over |l per head. 

Marion. — With the exception of strangles, which has kille'd a good many colts in 
this county, horses .are in a healthy condition. Scab prevails to a limited extent 
among sheep. In some localities in the county hogs are dying rapidly of some malig- 
nant disease which seems to be contagious. Of course it is called cholera. The lungs 
and intestines seem to be the principal parts affected. 

ManhalL—Tha old disease common to hogs, and known generally as cholera, has 
prevailed with its usual virulence and maligiumcy among swine in this oo'inty during 
the past year Our farmers have lost upwards of 30,000 head by the malady, which 
were worth at a moderate estimate §126, 000. A like disease has also prevailed among 
fowls, entailing a loss upon our farmers of from $8,000 to $10,000, in addition to the 
above heavy loss of hogs. Ducks and geese have so far been exempt from the disease 
■which has destroyed so many chickens and turkeys. 

Monona. — The only disease prevailing among horses is distemper. Nearly all our 
losses among cattle occur from dry murrain, a disease supposed to be caused by eating 
dry corn-stalks. Great losses continue to occur from hog cholera. These losses are 
largely among pigs and shoats and breeding sows. Cholera is also prevalent among 
fowls. ■ 

CiJito. — Farm animals in this county are reported as generally healthy. A few 
horsf-s and cattle have been lost by well-known diseases, and a large number of fowls 
have died of the disease known as cholera. 

Pah Alto. — Glanders or nasal gleet is the only contagious disease known among our 
horses. Hog cholera is not known in this county. Black leg prevails to a consider- 
able extent among calves and yearlings. Sheep are in a healthy condition. 

Shelby.— Oni hogs are seriously aftected with some kind of fever, for which there 
seems to be no remedy. The losses for the year will reach from $9,000 to $10,000. 
Chickens also suffer from cholera, and the losses have been quite heavy. 

Tai/Ior.— Fifty-odd horses have been lost in this county during the past year by dis- 
tfeiaper. A good many cattle have also died of a disease known as black leg. Hogs, 
as usual, have been badly aiflioted with cholera, and the losses have been lieavy. A 
disease similar in character prevails among fowls. We have no remedy for this 



Washington.— 1 think nearly one-fourth of all the hogs bred in this county die each 
year of cholera. One of my neighbors has lost 190 hogs, and auother one nearly as 
many more. Several others have lost their entire herds. So far my hogs have 
escaped disease. I attribute this immunity to feeding .avMchokes freely. I feed 
usually, about 200 head of hogs. I have never known of a diseased herd where arti- 
oliokes are used freely. 

Warren.— All classes of farm anim.ilsin this county aix reported healthy this seasou, 
with the exception of hogs, and disease has not heen very extensive among them. A 
great many fowls have died of cholera. 

Woodbury.— The so-called cholera has prevailed to a consitlerable esl.cut among 
hogs in this county the past year. I am of the opiniou that not one hog in ten that 
is attacked is affected with cholera. Nearly all the diseased animals that 1 have ex- 
examined were afflicted with a lung trouble. The first symptom was a dry cough, 
»nd in afew days thereafter the animals would cough up small microscopic worms, 
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A change of feed and plenty of sulphur will effect a cure. At least such treatment 
has never failed with me if commenced as sood as the first symptoios were observed. 
A disease similar to glanders prevails among horses which run on bottomlands. No 
remedy has been found. A good many cattle have been lost by a disease Bimilar to 
black leg. 

KAKSA.S. 

Anderion County. — Our horses during the past season have been aiHictedwith a most 
malignant type of distemper, from which many have died. Another disease, similar 
in its symptoms to that produced by overfeeding, has destroyed a good many ani- 
mals. Hogs have the cholera and die in great numbers, especially where large num- 
bers are kept together. 

Chautauqua. — Some two hundred head of horses and upwards of four hundred head 
of cattle have died of disease in this county during the past year. The disease which 
has so fatally affected horses does not seem to be contagious. The deaths among cat- 
tle have been occasioned by Spanish fever and black leg. 

Edieards. — A fatal disease, known as Texas fever, prevails among cattle here. No 
remedy is known. Other farm animals are in very good health and condition. 

Elk. — Spanish fever has been very fatal to horses and cattle in localities where ex- 
posed to animals recently brought in from Texas. 

Ellis. — The principal disease affecting horses is what is known here as blind staggers. 
In some localities in the county Texas fever has prevailed among cattle, and in others 
black leg, the latter prevailing mostly among calves. No remedies have proved of 
any benefit in these diseases. 

Ford. — Our cattle are affected by a disease known as ' ' Texas fever," which is brought 
into this county by cattle driven from Texas for sale and shipment from here. The 
disease does not prove fatal to Texas cattle, but is very disastrous to native stock. No 
remedy can be found for the malady. 

Franklin. — We have distemper among or horses, and occasionally one dies of colic, 
bots, or overdriving. Cattle are generally healthy, though now and then a death is 
reported by black leg. These cases occur more frequently among calves than among 
grown cattle. Swine' plague does not prevail very extensively this season, though it 
seems to be as fatal as in former years. It is reported as existing in but one tovm- 
ship in the county. 

Jackson. — The prevailing disease among horses is distemper, and that among cattle 
black leg. Cholera prevails among swine, but the disease is not veiy general this sea- 
son. Have no data to estimate number of fowls. They are bred in large numbers, 
and at least 10 per cent, of the whole number die every year of cholera. 

Johnson. — With the exception of swine, farm animals have not suffered to any con- 
siderable extent with either infectious or contagious diseases this year. Hogs continue 
to suffer from a disease known as cholera, but even this disease has not been so prev- 
alent as in former years. The condition of farm stock is now better than for some 
years past. 

Labeile. — During the past year the loss of domestic animals by disease has beeti un- 
usually heavy in this county. I estimate the value of the losses as follows: Horses, 
$15,000; cattle, $20,000; hogs, $13,500; chickens, $1, OHO. A peculiar disease prevails 
among horses in Southern Kansas. It resembles somewhat a decline or consumption 
in the human family, except that they have no cough. The animal continues to lose 
flesh until it becomes so weak that it seems impossible forit to rally. Those suffering 
from the disease do not lose their appetite, but the food they consume seems to do 
them no good. Horses brought in by emigrants seem to be more liable to the disease 
than those raised here. The mule seems to be more hardy, and they are now being more 
extensively raised than horses. 

Leavenworth. — Hog cholera is an annually recurring epidemic in some parts of the 
county, apparently defying all sanitary and remedial measures. 

Lincoln. — A good many cattle have died recently in this country of a disease we call 
black leg. The animal's tongue becomes so greatly swollen that it cannot eat. The 
disease then extends to the legs, and the animal soon becomes utterly helpless. It / 
generally attacks young stock. There seems to be no remedy for the malady. Sheep 
die of a cold, which seems to have its seat in the head, and causes a discharge from the 
nostrils. They linger but a short time. A good many fowls have been lost by gapes. 

Mitchell. — The usual losses have occurred from diseases among farm animals during 
the past year. Swine are more subject to a disease than any other class of stock. 

Montgomery. — The only infectious or contagious disease that prevails here is cholera 
among chickens. I think the losses, at 10 cents per head, will amount to between two 
and three thousand dollars for the past season. 

JSt'emaha. — About 50 horses are annually lost in this county from snake-bites and 
lightning. No diseases prevail among this class of animals. About two hundred head 
ol cattle have been lost, but I do not think any of them have died of contagious dia- 
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eases. Tliis is a superior stock county, and tlo general condition of farm animals is 
good. 

Osage. — Tlio most noticeaUe disease that has recently prevailed among onr horses 
has heen nasal catarrh. Nfearly one hundred head have been lost hy this and other ail- 
ments. Black leg prevails among cattle, for which there seems to he no remedy. I 
recently lost one-foorth of my own herd of calves by this malady. Hogs and fowls 
are afflicted with a disease known as cholera. 

Oslorne. — Cholera prevails extensively among fowls in this county, and the losses 
have been very heavy. A few sheep have been afflicted with common diseases, but 
the losses wiU not amount to much. The general condition of stock is above an aver- 
age. 

Fottawatomie. — The total loss occasioned by disease among farm animals in this 
county during the past year will perhaps not exceed $15,000. The cattle that die are 
mostly calves and yearlings, and the principal disease affecting these is black leg. 

Sedgimolc. — We have had the usual diseases among our farm animals in this county. 
Those common to swine have been the most general and destructive, though we have 
lost a good many horses and cattle. 

Staffm'd. — A large number of horses have died in this county of a disease known as 
blind staggers. It is thought to be caused by feeding unsound and wormy corn. 

Wgandotte. — The only losses of any consequence that have occurred during the past 
year among the farm animals in this county has been among hogs. The destruction 
of these animals has not been so great as in former years. 

KENTUCKY. 

Barren Cownty. — No diseases of any consequence have prevailed among farm animals 
in this county except those common to swine. From long and close observation I 
am satisfied that diseases among these animals are caused ^most entirely by lice and 
intestinal worms. 

Breokenridge. — Hog cholera has prevailed to a limited extent in some localities in 
this county, as tas a similar disease among fowls. Other classes of farm animals 
have been free from infectious and contagious disease. 

Carroll. — The only loss of farm animals I have to report from this county has oc- 
curred among hogs. The loss among these animals has not been very heavy — ^per- 
haps not to exceed $5,000 for the year. 

Clarlc. — Considerable losses have been sustained by the farmers in this county during 
the year among sheep and fowls. Diseases among swine have not been as wide- 
spread as usual, and the losses for the year have been comparatively light. 

Clay. — Some cholera' has prevailed among hogs in this county during the past year. 
The loss has not been very heavy, and only about one hundred head have died up to 
this time. Other classes of farm animals are healthy. 

Clinton. — ^Horses and cattle are healthy. There is some disease among sheep, but 
it does not seem contagious or very dfstructive. Hogs have had cholera, but the dis- 
ease is not very prevalent at this' time. Fowls have a disease called cholera, and 
many die. 

Cumberland. — A few hogs occasionally die in this county of a disease somewhat re- 
sembling cholera, but they are so few that I can arrive at no accurate estimate of loss. 
Other classes of stock are healthy and in good condition. 

Mdmonson. — The only losses of a serious character sustained by the farmers in this 
county is from the disease known as cholera among hogs. 

Earlati. — Some little disease has prevailed among horses, cattle, and hogs during 
the past year, but the losses to the farmers of the county up to this time have been 
very light. 

Jackson. — ^While farm animals in this locality are in an average condition^ still dis- 
eases prevail among horses, cattle, and swine. The losses among sheep and fowls 
have amounted to but little during the past season. 

Jessamine. — Our county has lost a great many hogs by cholera, a disease for which 
we have no remedy. The best preventive I know of is to avoid in-and-in breeding. 
Frequent crossing of the stock, and salt and ashes given occasionally with the food, 
will be found beneficial. Jacob Thornton, one of my correspondents, says: "My 
plan is to prevent the disease by giving kitchen slops. I give them slop every day. 
At the age of eight months their weight is from 250 to 275 pounds net. Previous to 
the adoption of feeding kitchen slops I lost one-half of my hogs by cholera. I change 
my male hog each year. I have not had a diseased hog in four years, although the 
disease has been on all the farms around me. Copperas, lime, and ashes are all good 
preventives. I once slopped 1,200 head of hogs at a distillery, and lost eleven by 
cholera. Two distilleries within four hundred yards of mine lost from one-third to 
one-half by cholera. I bought my hogs in the same counties, but I used a bushel of 
assafostida as a preventive. I put this in a sack, and laid it in the lead trough to the 
cooling tanks, and the result was a prevention of the disease. I found that if the 
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hogs lived for six or eight weeks after being placed on this slop they were proof 
against the disease. If the disease Tvas in the hog when put on slop, it soon derel- 
oped. I lost no hogs after they becime se.isoned on this slop. I have had fresh hogs 
in adjoining pens die of cholera vidthont affecting the older or seasoned animals 
After the disease is fully developed, I do not helieve there is any remedy. A prevent- 
ive is -what wo must rely on." 

SItiott. — Murrain among cattle is quite prevalent at certain seasons of the year, ana 
is generally fatal. Hogs die at a fearful rate of cholera and blind staggers, as do 
also chickens of cholera. A good many horses are annually lost by hots. 

Lewis.-— B-og cholera has prevailed to some extent in this county, and the aggregate 
loss for the year will amount to $5,000. 

iogoB.— Horses and cattle ore usually very healthy. I heard of one man who lost 
three cows by letting them eat corn-stalks that had been masticated by hogs. I hear 
of hut little cholera among hogs this season. There have been some cases of qitinsy. 
Usually a good many hogs die in this county of cholera^ and a few with measles. 
Sheep are often aifected with foofc-iot, scab, &c. Fowls generally are subject to 
cholera. 

XincoJj!,— We have had no disease among either horses, cattle, or sheep ; but about 
the usual number of hojjs and chickens have died of the disease generally known as 
cholera. The condition of fai-m animals is about 20 per cent, below the average. _ 

irtOTft^ston,— The only diseases of an infections or contagious character prevailing 
among farm stock in this county are those affecting swine and fowls. All other 
classes of stock are healthy and in good condition. 

McLean. — With the exception of hogs all classes of farm animals in this county are 
healthy. Every disease aftecting swine is termed cholera. Occasionally cases of scab 
ooour among sheep. 

Martin. — The disease knovm as hog cholera has been very destruotiv© to these ani- ■ 
mals in this county in former years. Kecently, however, our county hag not been 
visited by the disease to any considerable extent. 

Monroe. — There has been some hog cholera in the county, hut I hear of none pre- 
vailing at present. The losses have not been very heavy up to tljis time. Other 
classes of stock are healthy. This is a good county for sheep-raiaiag, but no one 
seems to tarn his attention to it. 

Owsly. — We often suffer heavy losses in this county by the ravages of cholera among 
swine, but duTing the past season these animals have been unusually healthy. 

Boican. — This is a mountainous connty and but little stock is raised here. What we 
have seems to be free from inlBctious and contagious diseases. A good many fowls 
are annually lost by diseases incident to them. 

Russell. — Sheep frequently die here of rot. Probably 25 per cent, of tie losses 
among those animals is caused hj want of shelter and lack of attention. Hogs die 
rapidly of cholera and quinsy. Frequently as high as 75 per cent, of all those in cer- 
tain neighborhoods die during some seasons of these diseases. Chicken cholera is 
also very destructive, and often kills as high as 75 and 90 per cent, of those attacked. 
We oceasionally lose a horse from distemper, which is regarded as a contagious disease. 

Spmoer. — Hogs have had no disease this summer, and are in better condition than 
for several years past. What is the cause ? The mortality among sheep was very 
heavy in the latter part of last winter. 

Wayne. — We have had no contagious diseases among horses for several years past 
other than common distemper. Cattle generally are in excellent health. Cholera 
oeeasionaliy prevails among hogs, but it has not been very destructive this year. So 
far as my information extends cholera is the only disease prevailing among chickens. 

LOUISIANA. 

Menmlle County. — ^We rarely have hores die of axtj disease except colic. A good 
many cattle die annually, but no one stops to inquire into the nature of the disease. 

MATOB. 

Cumlerland County.— -The losses of all classes of farm animals in this county for the 
past year, from the various diseases incident to them, will not amount to over |7,000 
or $8,000. 

Knox. — Ihave not heard of the prevalence of any diseases among either horses, cattle, 
hogs, or sheep in this county. A small percentage of fowls are affected and die of a 
disease which I take to be roupe. 

Fincataifuh. — Our fana stock is remarkably exempt from all kinds of disease-s, the 
result, I think, of much better care in wintering farm animals than was observed in 
4 former years. The condition of stock at this date is more than an average. Fall feed 
was good, and they came to the barn in extra condition. 

Jos-iS;.— I have been farming forty years without tha Joss of a aLngle animal from ia- 
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factious or eontagioua diseases. I OBoe lost a sheep from maggots in tlio head, and 
Ofieasitmajly lose a fowl from tttoeiliag in-and-in. Abna(i>d liorsea, staivi;d cattle, ex- 
posed sheep, aud tilthy hogs are often sick. Overfeeding and want of pure air and 
proper exercise kill majiy pet animals. 

jffoward Covnfi/. — Diseases have prevailed to a considerahle extent dnring the past 
year amang hoth horses, cattle, and hogs, though the aggregate loss for the county 
•will perhaps not exceed $5,000. 

Montgomery. — My experience vrith horses and cattle is limited. My opinion is that 
the topography of a country has more to do with a healthy or unhealthy develop- 
ment of animal life than many are aware of. Fortunately this county, being an 
elevated and healthy locality, causes the prevention or introduction of diseases among 
our stock of more importance than the cure of the same. Since the epizootic epidemic 
the l>orse8 of the county have remained comparatively healthy. During the war 

f landers and other contagious diseases were quite prevalent. SiBoe that period the 
ealth and improved condition of horses equals their former fine qualities. 
I am of the opinion that several years ago a disease similar to pleuro-pneumonia was 
toought here, and that several cattle died of it. So far as I could ascertain at the 
time no remedies were of any avail after the disease had fully developed. Some cattle 
survived, probably from being in a previous healthy and robust condition and from the 
general healthy ohariicter of the locality. Ample room for exorcise, with pure air and 
watei, are nature's best remedies. 

With the exception of cholera the diseases of swine are new to us. This disease, 
when fully developed, may possibly be cured. I once saved a hog that had been re- 
duced to an almost dying condition, and had eaten nothing lorfoiu- days. My remedy 
was wheat flour, salt, flaxseed, hog's lard, and tar, liquified hy moderately warm 
water. The hog was drenched, as it could not swaUow, and its life saved, but it 
never recaveied its full health. It was fattened and slaughtered in the fall, but the 
pork was found to be very inferior. If the disease can be checked in the first stages 
the hog may be saved, but if diffused tbrougb the system I heUeve it would be ecan- 
Qmy to kill the animal, or at legist to remove it from all c.jutact with healthy anim^als. 
I eOinsider the prevention of the disease more important than the cure. The hog mxist 
have room for eserciae, pure air and water, dry and comfoitable beds, and wholesome 
food. Hog beds require frequent changing or thorough demising. I have a small 
quantity of salt daily added to my hog slop, and by careful personal attention I have 
not had a single case of cholera in my herd for two years. Fm-merly the neglect of 
pifiTentives and proper caie and aittention. coat mo many valuable aninaala. 

MICHIGAN. 

Calhoun County. — The only remarkable loss of stock ha=. been in a few flocks of lambs 
in this oouiaty fiom goitre. No disease of a oontngious character has affected any of 
ow stock sinco the epizootic. 

Casa.— The only disease of a eontaglous character prevailing among farm stock in 
iitthis county is cholera among ho^.-s. Even this disease prevails to a very limited ex- 
tent this year. 

Glmton. — Some losses ocouired among lambs last spring, occasioned by goitre. In 
my opinion this disease is hereditary, as it can be traced to no known cause. It is a 
query in the minds of our farmers as to what can produce it. No disease exists among 
any class of farm animals at present. 

Gloidwiv. — This being a new county, we have but little farm stock as yet. The only 
losSES that I have heard of have occurred among horses. About ton or twelve have 
died during the past season, but from what cause I am not informed. 

Mauffbtoti. — ^The only Icssea I have to chronicle as aceuning from the death of farm 
ajumals by disease during the past year have occurred among cattle and hogs. These 
losses have been very Ugkt, and axe hardly worthy of mention. 

Otsego.— On account of the terrible ravages of a contagious disease which prevailed 
among swine in this county in 1878, but few efforts have sinco been made to raise hogs. 

Ptesqiie Zsle.— With the exception of cattle, all classes of farm stock have boon quite 
healthy during the past year. A large number of calves have been affected, and a great 
many of tkem haive died. 

MI1S^^IS0TA. 

Carver Courtly.— 'So diseases of any importance are prevailing among farm animals 
in this county. Fowls are frequently carried off in large numbers by a disease called 
chicken cholera. They live from one to three days. The disease is contagious, and 
nsually Mils the whole" flock. 
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Clay. — Epizootic in horses is common here, though in few cases proves fatal. What is 
commonly known as glanders is the only other infectious disease to which horses are 
suhject in this coimty, and probably nine-tenths of the losses of these animals have 
been occasioned by this one malady. All other classes of animals are healthy. 

Isanti. — Quite a Iprge number of cattle have died in this county during the past 
year of a disease locally known as "big head." The swelling usually commences on 
the side of the head, or under the jaw, and continues until it reaches the size of a 
child's head, if not before slaughtered. A tumor forms, and finally hursts and becomes 
a running sore. This continues until the disease terminates fatally, which it generally 
does. No remedy has been discovered. 

McLeod. — Some losses have been occasioned by black-leg among cattle. Otherwise 
the health of farm animals in this county has been very good. 

Loequin. — Quite a number of cattle in this county have been affected with black-leg 
during the past year. Chickens are subject to the usual diseases. 

Martin. — Among horses we have what is called distemper, from which a small per 
cent, of those attacked die. The same may be said of cattle and sheep. Young cattle 
(yearlings and two-year-olds) die occasionally of black-leg or dry murrain. 

Fope. — Horses generally are in a healthy condition. Cattle suffer from black-leg, a 
disease which seems quite fatal. I am assured by our assessor that as many as firty 
head died of the disease in this town during the past year. I lost two heifers myseli 
by the malady. Hogs, sheep, and fowls are generally healthy. 

Wadena. — Distemper, as it is usually called, has had a general run among horses 
during the past summer. But few animals have died, however, and they were com- 
paratively worthless. Other classes of farm animals are in an average condition. 

Watonwan. — Many horses have distemper, but few die. Black-leg is the only infec- 
tious disease among cattle. No animal attacked by it was ever known to recover. 

MISSISSIPPI. 

Amite Comity. — The losses occasioned by the various diseases incident to farm animals 
will aggregate from $10,000 to $15,000 in this county for the past year. 

Calhoun. — A large proportion of colts and young horses in this county are subject to 
distemper ; but as the disease usually prevails m a mild form, deaths do not often 
occur. The disease is similar, but not near so severe as the epizootic of a few years 
ago. Hogs are frequently almost all destroyed by cholera. Sheep are suhject to rot, 
of which they die rapidly. Fowls have what we call cholera, and when it attacks a 
flock of poultey it generally kills about all. 

Choctaw. — Staggers and charbon have prevailed among our horses in their worst and 
most fatal forms. No purely contagious diseases have visited our animals during the 
past season. 

Covington. — The only contagious disease prevailing among any class of farm animals 
in this county is cholera among hogs. All other farm stock is healthy and in good 
condition. 

Franklin. — The only losses that have occurred from disease during the past year 
have been among horses and swine. It is difficvilt to say whether the diseases among 
swine are contagious or not. There is one farm where the disease frequently prevails, 
but the affected hogs do not seem to communicate it to others, although they often 
run together. 

Jefferson.— k. few cases of glanders in horses, sore mouth among cattle, and cholera 
among hogs are the only cases of disease among farm animals to report from this county. 

Zee. — Except for the hogs and fowls this is the healthiest locality for farm stock I 
have ever known. The hog and fowl plague, however, is truly discouraging. With 
fowls it is not now the cholera, but either a vegetable or an insect poison. I lost 300 
head last year and 200 this year. Not one of my fowls confined in coops raised from 
the ground either sickened or died. 

Marshall. — I estimate the losses of farm stock in this county for the last year, from 
all diseases to which domesticated animals are subject, at $24,000, as follows : Horses, 
$14,000: cattle, $2,400; hogs, $6,000; sheep, $1,500; fowls, $100. Mules are included 
under the head of horses. 

Neahoha. — So far as infectious and contagious diseases are concerned among horses 
and cattle they seem to have entire immunity. Cholera is incident to hogs here always, 
and this accounts for the heavy loss among that class of animals. 

Noxuhee. — There have been but comparatively few horses aud cattle lost in this 
county during the past year or two by diseases of any kind. Hogs suffer more than 
any other class of animals, and this generally from a disease commonly known as 
cholera. The losses among this class of animals during the past year will reach a 
total value of $15,000. A like disease prevails annually among fowls. 

OMiibeha.-— No infectious or contagious diseases are prevailing among any classes of 
our farm animals except that among hogs. I find that where these animals are prop- 
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eriy cared for they generally escape disease. Farm animals generally are better 
treated than formerly, and hence are not so liable to contract disease. 

Prentiss.— Some cholera prevails among hogs in this county, but otherwise farm 
stock is in better health and condition than usual. 

Tippah.— The aggxegate losses among all classes of farm animals by disease, for the 
year just closing, will not exceed, in value, the sum of $10,000 for this entire county. 

lishomingo.—l have no losses of consequence to report except among hogs, a number 
of which (perhaps 500 head) have died of cholera during the past year., 

Winston.— UoiseB die here from bots, grubs, glanders, colic, overfeeding on pease in 
the fall, distemper, &c. Chiclcens die of a disease commonly known as cholera, and 
hogs of an affection resembling measles. Sheep have foot-rot, of which some die. 

Talalmsha.—So class of domesticated animals in this county is subject to contagious 
diseases except swine and poultry. Cholera is the disease from which they usually 
suffer. No satisfactory remedy is known here. It frequently occurs that nearly 
whole flocks and herds die when attacked. 

rozoo.— Distemper prevails among horses, and is often quite fatal. In the spring the 
buffalo gnats poison a great many horses and colts. Lung fever and murrain prevail 
among cattle, and the losses have been quite heavy. Hog cholera or pneumonia, ac- 
companied by inflamed bowels, diarrhea, &c., prevails extensively among swine, as 
do roupe and catarrhal troubles among chickens. 

MISSOURI. 

Adair Counttj.—lHo contagious disease exists among horses in this county, and but 
very few cattle, sheep, and hogs have suffered from such maladies during the year. 

Andrew. — The season has been remarkably healthy for all kinds of stock excepting 
poultry, which suffered greatly from the effects of hot weather, and large numbers 
were lost. Some swine disease has been reported as existing in the northwestern sec- 
tion of the county. During the past decade a large number of bams have been built 
(formerly they were very rare), and this fact is supposed to greatly contribute to the 
health and general welfare of domesticated animals. 

Ballinger. — With the exception of distemper, infectious and contagious diseases are 
very rare among our horses. Cattle are rarely diseased, and the annual loss is small. 
Hogs have the cholera and typhoid fever, and many of them die annually. No conta- 
gious diseases among sheep. 

Barton. — Texas fever prevails among the cattle in this county occasionally, and 
some seasons it is quite fatal and destructive. The losses among cattle from this and 
other causes during the year will reach |9,000 or $10,000. Hogs have had the usual 
disease, but the loss has not been so heavy as among cattle. 

Caldwell. — All classes of farm animals have been remarkably healthy during the 
past year except hogs, and the losses in this class have not been so heavy as in former 
years. 

Chariton. — Very little disease prevails among domestic animals in this county ex- 
cept among hogs and fowls. During the past season hog cholera has prevailed to a 
less extent than for many years previous. 

Douglas. — The losses among hogs in this county during the past year have not been 
very heavy — perhaps not to exceed $7,000 or $8,000 in value. Other farm animals are 
in excellent health and condition. 

Franklin. — Disease among stock of all kinds is generally brought on by neglect and 
a want of proper care and attention. This applies to hogs as well as to other classes 
of farm animals, a number of which are annually lost in this county which might be 
saved by intelligent care. 

Benry. — The only loss of farm animals in this county during the past year has been 
among hogs, resulting from a disease generally known as cholera. 

Iron. — Along the line of the Texas Railroad cattle are frequently attacked by Texas 
fever, a disease which is very fatal to native stock. We had about 7,000 head of hogs 
in the county, four per cent, of which died of cholera. 

Johnson. — The only infectious or contagious disease prevalent among the farm 
animals of this county is that of cholera among hogs. Yoiing pigs and shoats suffer 
most. A number of horses and cattle have died from diseases incident to these classes 
of animals. 

Zeivis. — ^All kinds of stock in this county seem to be healthy except hogs. The dis- 
ease known as cholera continues to prevail among these animals, and we have no 
remedy and, I am afraid, no preventives. But I think I can see that prudent men, who 
are watchful, and feed well and take good care of their stock, suffer least. We have 
the usual diseases among poultry. 

Livingston. — Horses have suffered some from distemper. Cattle are subject to pneu- 
monia, black tongile, and Texas fever. Hogs are suffering from cholera and pneu- 
monia ; sheep from hoof-rot, and fowls from cholera. Our losses during the year have 
been quite heavy, perhaps unusually so. 
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Mcuxin. — No eont.igioHB diseases exist among ihe, borsos and cattle of this connty. 
A great many liogs die every year ; at least oue-half of all that are pigj^ed die of dis- 
ease before they are in a marketahle ooin'j'fcion. A great many fowls are also lost by 
cholera. 

Marion. — Froin an examination of the aisssssor's hooks, and from information oh- 
tain«d by consultation -with persons from different sections of the county, lam enabled 
to give the total valne of hogs lost in the county duriug the year at 14,000, and of 
fowls at 821,095. The disease causing this loss is commonly called cholera. 

Alercer. — Horses, cattle, and sheep are remarkably healthy in this locality, but the 
same cannot be said of bogs. Diseases have prevailed to an alarming extent among 
them the past year, and the losses have been very hea^Tr. Out of 100,000 head in the 
eonnty, at least one-fifth of the number have died during the year. 

Moniteau.'— With the exception of cholera among ho.gs, we have bad no contagious 
diseases a^noiig our farm animals for years past. Cholera is still prevalent among 
fowls. 

New Madrid. — The losses from diseases among swiae in this coimty during the past 
Beai!onhave been very heavy — will aggregate, I think, up to this time, |9,000 to $10,000. 
Chicken cholera has also been very destructive to fowls. 

Osa(/e. — The only disease affecting farm animals in this county is that of cholera 
among swine. Several horses were lost, bnt not by eontagians diseasess. 

Ozarlc. — A few horses have died in this county of a disease called blind staggers, 
and a number of cattle of murrain. A reeent visit of the hog ciiolera played sad 
havoc among the swine. It destroyed at least 25 per cent, of all the hogs in the 
county. 

Peiniaeoi. — TSo contagious diseases are prevailing among any kinds of farm stock in 
this county that I am aware of, except among hogs and chickens in a few localities. 
During the past season fcom seven hundred to a thousand head of hogs have been lost 
by this disease. 

Perry. — Horses and cattle are veiry healthy in this county. Some hog cholera pre- 
Tails. At times this disease is very destructive, but so far this year it has not pre- 
vailed extensively. Heretofore fowls were raised quite extensively here, bixt for two 
osr three years past cholera has prevailed so exrtensively among them that farmers' 
wives have become utterly discouraged, and now attempt to raise only enough for 
family use. 

Flatfe. — The mortality among farm animals in this connty has been fearfolly 
heavy duringthe past year. Our losses of hogs alone willreach 50,000 head, worth, aay, 
$200,000. In addition to this we have lost some 200 head of horses, 500 head of sheep, 
500 head of cattle, and perhsups 160,000 chickens, making a total money loss for the 
year of about one-quarter of a million dollars. I have never Icnown a hog attacked 
with the 80-oalled cholera to f-ntirely recover,, and the same might he said concerning 
chickens when attacked by a disease similar in character. 

Polk. — Our hogs have been afSioted to some extent with cholera during the past 
year, but the losses have not been so heavy as usual. The worst disease among sheep 
is that of scab, which prevails to a considerable extent among these aniiuals. 

Baint Genei'ievi'. — Chicken cholera made its .ippoarance in our county last year, and 
has since caused a heavy loss of fowls. No remedy has been found for either hog or 
chicken cholera, and about all attacked die. 

Saint Francis. — This is a very healthy locality for all classes of farm animals except 
bogs, and a larger or smaller number of these animals die every year from cholera. 
The same may be. said of cliickens. 

Saimt toui*..— The prevailing disease among hogs and fowls in this county is that 
commonly known as cholera. Tliere seems to be no remedy for this disease. Cop- 
peras fed to them, with a good supply of pure fresh water, is regarded as a good pre- 
ventive. Sheep are troubled to some extent with scab. ' 

Slielh/. — Hog cholera is the only disease of any consequence prevailing among farm 
animals in this connty. The losses have been quite heavy. 

Stoddard.— Koitea here are afdioted with diatompar, cattle with black tongue, and 
hogs and fowls with chcdera. 

Taicas.— The only disease prevailing among farm animals in this county is cholera 
among hogs. This disease is not so general this season as in former years. 

Vernon.— This county has lost quite a large amount of stock of all classes during 
the past year by various maladies. No cUoS of aniiials has been entirely exempt. 

Washington.— We have no disease among domesticated animals in this county, ex- 
cept wha.t is known as cholera among hogs. Chickens are also subject to a similar 
disease. We have not had as much hog cholera as usual this year, but the disease has 
been very extensive and destructive among fowls. 

Wajreii.—l have no losses of farm auimals to report, caused by disease, except among 
hogs. The so-called hog cholera has not been as general as in previous years, heaoe 
the leases have heoa lighter. Cluoken cholera hm prevailed to some extent. 
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NBBRASKA.. 

Boone Coami)/,-— Diseases common to Liorses and cattle have prevailed to a considera- 
I)le extent in this ooixntty dui-ing the past year. Ten or a dozen horses liave heen lost, 
and perhaps one hundred head of cattle. 

Ctoy,— The only disease that affects horses seriously is distemper. I estimate the 
losses during the past year at |30,000. Some cattle have died of disease, and a good 
many sheep. Perhaps the losses amona these two classes -will amount to from $7,000 
to $3,000. 

B»A;ttte.— Distemper prevails among^ horses, and hlack leg among younff cattle and 
calves. Some years we lose a good many cattie from running on com-staUi pastures. 
Lars^ numbers of hogs and fowls annually die of cholera. 

Mllmore. — ^The disease mostly affecting horses in this county is distemper, from which 
several deaths have resulted. An occasional case of glanders also ocenra. Cholera 
proves very destsuetive among fowls. 

Mall. — Every year we have more or less of a disease among cattle called black leg, 
and some seasons the losses from this malady are quite large. The so-called chicken 
cholera is prevailing in several sections of the county. I myself have lost 200 out of 
a flock of 300 fowls within the last year. About 5 per cent, of the horses in the county 
have died during tlie year from other than contagious diseases. 

Knox. — Blackleg is about the only disease that lias prevailed among cattle in this 
locality, ajjd it has been confined almost exclusively to calves and yearlings. It does 
not appear every jsear. But few bogs are raised in the county. 

Nemaha.' — So little disease is known among stock in this county that it is scaxoely 
WOTth meatioaing. For one or two years we had a considerable amonnt of "hog dis- 
ease," but hog-growers soon became convinced that breeding to /we ^omts — to color 
and hair, &o,— -bad sacrificed the constitution of the animal. A change of' breeding — 
good substaiatial boars to native or common sows — gave them better constitutions and 
leaa disease. Another reform was also res«)rted to : they ceased ringing noses and 
aUowed hogs to root as nature had intended they should. These reforms in breeding 
and treatment, with good shade and water, and disease is so rare as to not warrant 
mention, 

Otoe.— I have to report a loss of bogs by disease during the past year of |20,000. 
The raalady which proves so fatal to these animals is genei-ally known as cholera. It 
is supposed to be caused in most part by a too exclusive corn diet, aoid the too fre- 
quent praotic© of feeding them in their filthy quarters. The disease is regarded as 
preventable but not curable. 

jPttwice.-^Diseases among cattle and hogs have been very destrnetive here the past 
season. I estimate the losses among cattle at 1,200 head, and hogs at 2,500. Large 
numbers of fowls have aJso been lost. 

vPJeree. — A disease prevails among cattle here every year which none of our farmers 
seem to know anything about. It appears in the fall shortly after the cattle have 
bean turned on corn-stalk pasture. The animals die within from ten to twelve hours 
after tlie disease sets in. 

Sam<iers:.^An infectious disease has appeared among horses here. Twelve have 
been attacked, one has died, and two more will probably die. Four out of six are on 
one fann, and are regarded as well. One of thos" that died, and another one that will 
probably die, were fine stallions. The disease has been variously called g:leet, catarrh, 
and glanders. Young cattle occasionally dio of black leg. In the late fall and early 
winter cattle die of dry murrain, or what is usually called "smut poison." Swine 
plague still prevail'!. The lairgost pereenfcage tf deaths occur among pigs and shoats. 
Foot rot prevaila among sheep, 

&r»9.— The disease prevailing among swine has taken a new turn this year, very 
few pigs over six montl.s old have been attacked. The animals become blind, and 
their tongues become black, resembling burnt meat more than anything else. They 
seem to be unable to either drink oi eat, their tongues are so dry and hard. In many 
cases the sows cease to give milk when the pigs are only two or three weeks old. Tho 
black leg has not made its appearanoe among our cattle this fall. It is not an annual 
visitant, as we ftequently escape it for two or three years in succession. I think if 
Baltppter was used, say once in two weeks, with salt, it might prove a preventive. 
Having used it with snecess last year I will continue it in the future, especially tor young 
stock. 

NEW HAMPSHIRE. 

Sullivan Coimtif.—A number of horses and sheep have been lost in this couuty dur- 
ing the past year, but not by diseases regarded as contagious. Sheop have died from 
foot rot, worms in the head, and catarrhal diseases. 

NEW JEKSBY. 

Camden Coarate.— Strangles oi- distemper attaeks about all ttie horses raised here and 
a good many that are brought into the county from elsewhere. A new disease made 



252 CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 

its appearance among horses dnring the latter part of Septemhei. It seemed to he 
contagious, as it went through a stable, some animals, however, suffering hut slightly. 
The first symptom was a dullness of the animal and great lack of elasticity in its 
movements. This was followed by swelling of the less, as in farcy, attended with 
great pain in attempts to walk, with considerable discharge of a thick mucus from 
the nostrils. This, in some cases, would last for weeks. Animals turned out to pasture 
recovered most rapidly. Applications of warm water to the legs appeared to be of 
benefit In reducing the inflammation. I heard of no deaths from the disease. 

Cape May. — No infectious or contagious diseases have prevailed among farm animals 
in this county during the past season. I regard your report on diseases of domesti- 
cated animals as a valuable work, and am glad you have taken hold of the matter. 
The annual losses of farm animals by diseases incident to them are great, and they can 
only be combated and overcome when fully understood. Your report will go a good 
way in this direction. 

Salem. — I hear of the prevalence of no diseases among domesticated animals in this 
county. There has been a heavy loss in fowls, as in previous years, from the disease 
known as cholera. From the most accurate iiiformation I can get I place our losses 
for the year at |15,000. 

NEW YOKK. 

Franklin County. — Thirty years ago heaves was quite common among our horses, and 
also a disease then called glanders, but now a horse is seldom attacked with either. 
The cause of this change is unknown. Some attributed It to the then mode of thrash- 
ing grain, which required nearly all winter, the continued dust causing the heaves, 
which many thought ultimately terminated in glanders. 

I am a firm believer in cause and effect throughout aU nature. In those sections of 
the country where the hog fever has prevailed most, if they had not violated natural 
laws their hogs would not have had the fever. It is much easier to prevent disease 
than to cure it. One physician that will prevent the contraction of disease is worth 
three that can cure the same. If a person lives long on' the finest brands of flour he 
is quite likely to contract dyspepsia, or some other disease, and, after resorting to dif- 
ferent medicines from which he finds no relief from his sufferings, perhaps the last' 
resort will be coarser brands of food and a speedy return to health. Can we not so 
care for and feed our animals as almost to defy aU manner of diseases 1 

Fulton. — Losses among classes of farm animals by disease will not aggregate $2,000 
in this county for the past year. 

Montgomery. — Losses by death and damage by abortion of cows during the year in. 
this county will approximate $3,000. Whether "abortion" is a contagious disease is 
yet an unsettled question among farmers and professionals. The stock of the county 
the past year has been free from epidemic, endemic, and ordinary inflammatory dis- 
eases. 

Onondaga. — ^A form of epizootic distemper has killed many horses in this county. 
Some have been saved by calling in veterinary surgeons. Cattle have been more or 
less affected by a similar disease. Sheep suffer with foot rot, scab, and grub in the 
head. The two former diseases yield readily to thorough caustic treatment ; the latter 
usually results in death. We have but few cases of hog cholera. Many of these an- 
imals die in pens for lack of proper alteratives. Sulphur, soda, or rotten wood would 
cure if given in time. 

Ontario. — The usual ailments have prevailed among the farm animals of this county 
during the past year, but no infectious or contagious diseases have been reported. 

Putnam. — During the past summer and autumn pleuro-pneumonia, or lung plague of 
cattle, broke out in three distinct localities or centers, equidistant about ten miles, in 
consequence of which the towns of Kent, Patterson, and Carmel were placed under 
quarantine by General Patrick. The appropriation made for the suppression of the 
disease not being adequate, the State authorities were unable to inaugurate measures 
for completely stamping out the malady. Recognizing the importance of immediate 
and decisive action, the board of supervisors of the county assembled in special session, 
and by a unanimous vote pledged the credit of the county to indemnify the owners of 
all cattle killed by the order of General Patrick in pursuance of law, the same to be 
paid in case the State failed to make the necessary appropriation. The general, act- 
ing under the advice of Professor Law, caused the following herds to be destroyed, 
viz: herds of G. W. Patrick, town of Patterson, 33 head, seven of which had died; 
D. C. Elwell, 4 head; E. Leonard, 5 head; Freeman Sprague, town of Kent, 40 head, 
eleven of which had died ; Alvah Hyatt, town of Carmel, 50, two of which had died. 
A herd of sixty head adjoining Mr. Sprague, of XCent, has been pronounced affected, 
but have not yet been condemned by Dr. Law. While the efforts put forth to stamp 
out this terrible scourge in this county are highly commendable and we trust wiU 
prove successful, yet we cannot but think that the danger to the whole country is so 
great that the earnest attention of the general government should be given to the 
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subject. The course marked out by Dr. Law, and as set forth in your Special Eeport 
No. 12, would seem to be the proper one. 

Saint Laiorence. — Within the past few days I have heard of five cases of horses af- 
flicted with a malignant throat disease, of which two of them died. The first symp- 
tom of the disease is observed in a refusal of the animal to eat grain or driuk water. 
Unless relieved at an early stage of the disease the animal soon dies. I hear of no 
other ailments among farm animals. 

Suffolk. — An unknown type of distemper prevails among horses in this county, but 
it does not affect these animals very seriously. They have a slight cough and a lim- 
ited discharge of mucus from the nostrils. A few cases of glanders have occurred, 
and quite a large number of deaths have resulted from lockjaw, colic, and other 
acute diseases. There have been a few cases of lung plague among cattle brought in 
from other counties in the State, but the disease seems to have been so thoroughly 
stamped out by the State commissioners that at present I can hear of no case in the 
county. Sheep, where properly oared for, are healthy, but I hear of some flocks in 
which scab prevails. In limited localities there has been some loss from swine plague. 
The general plan in this county is to keep swine confined in iuclosures, which affords 
some immunity from a rapid spread of the contagious disease incident to them. A 
good many fowls are annually lost from various diseases. 

NORTH CAROLINA, 

Caldwell County. — The usual diseases have prevailed among onr'farm animals during 
the past year, such as cholera among hogs, distemper among colts, and epizootic among 
horses. 

Catawba. — But little disease of any kind exists among farm animals in this county, 
except among hogs. The disease affecting this class of animals is called cholera. In 
Borne portions of the county, and especially where they are permitted to run at large, 
the disease is very general and destructive. 

Chowan. — We have had more lung fever this year among our horses than any other 
ailments. The animal often lives until the lungs are entirely gone, and continues to 
. eat until death stops it. Our hogs have been afflicted with the usual diseases, and 
the losses will amount to three or four thousand dollars during the past season. 
. Gates. — With the exception of diseases among swine, all classes of farm animals in 
this county are and have been in good health. 

Greene. — No diseases have recently prevailed among domesticated animals in this 
county, except among hogs and fowls. The disease is known only as cholera, and 
proves very destructive. 

Saywood.— Hog and chicken cholera frequently prevails in this county, but neither 
have been very prevalent the past season. Horses are subject to distemper. All other 
classes of farm animals are healthy. 

Hyde. — ^The diseases most common among horses are staggers and pneumonia. The 
animals attacked rarely recover. Cholera is still prev.ailing among hogs and fowls. 
Other classes of domesticated animals seem to be healthy. 

Iredell. — Stock of all kinds are only raised in this county sufficient for home use. 
No special disease prevails among any class except that of hogs. This disease, which 
is also fatal to fowls, is generally known as cholera. 

Lenoir. — A large n umber of hogs and fowls are annually lost in this county by a dis- 
ease known as cholera. The disease, as it relates to hogs, has not been so extensive 
as in former years. 

Lincoln. — ^The usual diseases have prevailed among farm stock in this county during 
the past year, but they have been of rather a mild form. 

Macon. — I hear of no deaths from infectious or contagious diseases except among 
hogs and fowls. A few of the former and a large number of the latter have died from 
a disease generally known as cholera. There has been a very serious loss of cattle 
from milk sickness, a disease which seems to be increasing in our county. 

Mitchell. — Hogs snffer with a disease which seems to be universally known as chol- 
era. The symptoms vary, and what at one time proves efficacious, at others does no 
good whatever. There is no disease here among other classes of live stock. 

Montgomery. — The heaviest losses among farm animals in this county during the 
past year have been among horses and cattle. The total value of losses of all classes 
of farm animals will reach about |10,000. 

Pamlico. — The loss of horses is confined principally to colts, 25 per cent, of which 
die before reaching maturity. We rarely lose any cattle by disease, but about 20 
per cent, of them are annually destroyed by storms and high tides. At least 25 per 
cent, of our sheep are annually destroyed by dogs. The loss of hOgs and chickens 
sometimes reaches higher figures than these from the disease known as cholera. 

Person. — Hogs are about the only faraa animals affected by contagious diseases iu 
this county. The losses have not been as heavy as usual during the past season. 

Polk. — Cattle have been affected with distemper, and a few deaths are reported. 
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Dttring part of the year the chokra rag«d fearfnJIy among the hogs, bnt it is not now 
prevailing '80 extensively. Fowls are suffering greatly at this time with what we call 
chicken cholera. 

limidoIpK— The usnal diseases havie prevailed among farm animals iu this oottnty 
diiring the year, but the lossc« have beett light. 

Eo-wan. — Farm animals generally are in very good health and ooudition. We have 
lost some cattle, sheep, and hogs from diseases common to each class. Hogs have suf- 
fered from the disease so widely known as cholera. 

Sampson. — There is no epidemic or contagious diseases prevalent among either horses, 
cattle, or sheep in this county. In manj' sections of the county, however, hogs 
and fowls are rapidly dying Irom cholera. About foar-ilfths of ail the hogs attacked 
die, and those that recover had better die, as they are never of any value. 

TyrreL-^WG have had the usual amount of sickness and loss from hog and chioken 
cholera during the past season. The general condition of farm animals, however, is 
very good as compared with previous years. 

WashingtoH. — Aside from hog cholera there has been but little ailment among 
domestic animals in this county during T,he past year. I should think the losses among 
swine would amount to $16,000 or $18,000. A great many Hooks of fowls have also 
been terribly deciuiated by a disease known as cholera. 

Wilkes, — Distemper killed a large number of cattle in this county during the past 
season. The value of those lost by this disease will amoiint to over |2,000. Cholera 
also destroyed a largo niunber of hogs and fowls. No disease has prevailed among 
horses or sheep during the year. 

Wilson. — 1 estimate our losses among hogs for the past year at .f 1,500. The disease 
has not been so severe as usual daring the past season. 

OHIO. 

AiMand, Countij. — The only epidemic or endemio diseases that ever prevail among 
the farm animals of this county are cholera among hogs and foot rot among- sheep. 
A disease loiown as cholera sometimes attacks our fowls, but during the past year our 
stock has been singularly exempt from all maladies. 

Fayetts. — The only disease prevailing among farm stock in this county worthy of 
mention is cholera among hogs. The disea/se has been more tlian usually destructive 
during the past season. From careful inquiry I am led to estimate the losses in the 
county for the past year at |24,423. Cholera among fowls is also very destructive, 
but I have been unable to secure any reliable statistics as to losses. 

Gallia. — A considerable number of horses, cattle, and swiue have been lost by dis- 
ease in this oouaty during the past season. The aggregate wiU reach |12,000 or 
115,000. 

Geauga. — No infectious or contagious diseases have affected stock in this county the 
past year. Occasionally an animiu dies, say from two to four of each class in a town- 
ship. Horses generally die from bad management and over driving. A few sheep die 
every year, but 1 think more are lost from exposure and want of care than from any 
particular disease. 

Guei-nsey. — The losses among all classes of farm stock in this county for the current 
year will amount to from |10,000 to $15,000. Hogs and chickens have suffered to some ■ 
eKtent with cholera. 

Holmes. — No disease of any kind prevails among farm animals in this county save 
a few oases of common distemxjer among horses, and some cholera amon§ fowls. 

Menry.— Some losses have occurred among horses by distemper and colic. Hogs die 
of what is called cholera, but I think the diseaae is siinilar to pneumonia or lung 
plague of cattle. The losses have been quite heavy the past year. 

Logan. — The following are the losses among the various classes of farm animals iu 
this county by disease for the past year, viz: Horses, |7,179; cattle, $3,659; hogs, 
$5,906; sheep, $1,922 ; fowls, $2,265. 

Mercer, — Farm animals are more healthy at this time than for several years past. 
There is less complaint of hog and chioken cholera than any time during the past five 
years. This, I think, mainly attributable to the precautionary measures resorted to 
by all judicious farmers in the administration of antimony, copperas, &c., to their 
hogs as preventives of disease, and in not allowing them to remain too long in one 
place. Those who feed their fowls plenty of poke-root have no. diseases among them. 

Ottawa. — Upon inquiry, I cannot learu of the prevalence of disease among any 
class of farm animals. Even in the district of Bay Township, where the cholera was 
so fatal to swiue last year, they have been entirely free from it this season, for whioh 
thanks be unto a kiud Providence. 

Preble.^A contagious disease termed distemper has prevailed to some extent among 
horses in this county. It is not very fatal, as not one in a hundred of those attacked 
have died. Quite a number of milkmg cows died in one locality of the county during 
thehot weather of October of a disease known iu this county as dry murrain. 
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jS7«>iSi/.^Thero is but verj little cljolera among our hogs tliis year. Other animals 
seem to be iu very good health. I give you the i'oUowiiTg remedy for hlooily murrain: 
Take one teblespoouful of alum au-d one of composition powder ; pour a small quantity 
of hoiling water over this, and after it has cooled inject with a syringe. The disfa^e 
isnot deep seated, and this iniocfcion will reach and cure if in almost every case. The 
alajn acts as an astriugeat, wUil« the coiupositioii powder is healing. 

Irambull. — The following losses have been sustained by the people of this county 
during the past year: Horses, |4,i)03; cattle, $10,004 ; hogs, ^1,011; sheep, $4,20G; 
total, $20,154. These losises were occasioned by the various diseases incident to farm 
animals. 

{Valine. — The usual unmber of farm animals have been lost in this couiity during 
the past year, but I heat of uo disease prevailing as an epidemic. 

ORKGON. 

Cntvwhm County, — Onr swin<i are of the long-i^osed kind. They run in th« woods, 
eat worms, snaila, and roots, driiik pupe water from mountain streams, aud sleep uudei' 
big cedar trees. During tha six yeaiis I have resided here I have never known a hog 
to die of disease, 

^ Douglas. — I can hear of the prevalence of no oont-agious dise,asea among either horses, 
cattle, or hogs in this county. Sheep are more or less ailected with scab. I estimate 
that x;5 per cent, of all the sheep in the county are annually affecled by this disease, 
and that three-tenths of those att'eoted die, not directly, but by continual scratching 
they rub off aU their wool, and when a cold storm comes thoj perish for want of 
warmth. 

Imn. — The heaviest losses that have occurred among farm anicjals in this county 
during the jear have been among horses and sheep. The diseases among horses are 
mostly distempers. Hogs are occ-asionally affected by leaches, and sheep quite gen- 
erally with scab and leachcB. 

Mation. — A grea*^ many horses die here of a disease we call staggers or yellow water. 
It is very fatal, and an animal attacked with it rarely recovers. Shrop have leach 
and scab, and a great many of them die. About ten per cent, of the fowls in the 
county annually die of chotera. 

PENNSYLVANIA. 

Bisaver County. — A mild form of distemper has prevailed dming the past year among 
our horses, but few have died from its effects. We annually lose from forty to fifty 
head of cows from puerperal fever. Foot rot aud pales among sheep are very trouble- 
some. Something like dysentery has played sad havoc among spring lambs of the 
loBg-wool flocks this fall. So far it has proved incurable. It atta'^ks all classes iu 
common. Parched com seems to afford some relief. A large nu]uber of fowls die an- 
nually from cholera. One of my neighbors lost three hundred this fall. 

Indiana.— Wa have no infectious or contagious diseases among our farm animals. 
There are a few sporadic oases of disease and death, but the loss is not large. Farmers 
in different localities suffer every year to a greater or less extent in thu loss of chickens 
by cholera. Black leg prevails to some extent among young cattle, some distemper 
aud lung fever among horses, and occasionally sheep are affected with scab and grub 
in the head. 

Lehigh. — I estimate the entire loss of farm animals in this county for the past year, 
from diseases incident to the various classes of domesticated animals, at $39,7^9.50. 

Peiry. — Horses and cattle are healthy. Hog cholera prevails in some localities. A 
similar disease exists among fowls, which, during some years, carries off entire flocks. 
The few sheep we raise are healthy. 

Sullivan. — Pneumonia prevails among horses and cholera among hogs. I find among 
all classes of farm animals that improved breeds are more generally liable to disease 
than the native stock. 

Warren.— An occasional case of glanders among horses, or a disease similar to farcy, 
is the only contagious disease I have to report among any class of farm animals in 
this county. 

Wayne.— Y arm auitn.als are very healthy iu this locality at present. Some few cases 
of hog cholera axe reported, but the disease is not prevailing to any great extent. 

SOUTH CAROLINA. 

Colleton Coimty.—A. few cases of blind staggers and unknown diseases have proved 
fatal to a good many of our horses during the past year. Hogs continue to die rapidly 
of cholera and measles. I have tried strychnine, iu small doses, with good success in 
this disease. Fowls also die of a disease called cholera. By peppering them often I 
keep my fowls remarkably healthy, 
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Fairfield. — Horses and mules in tliis county die generally from bad treatment. Cattle 
are free from diseases — scarcely ever hear of a death. Hogs are frequently aifeoted 
with a disease generally known as cholera, and this is regarded as epidemic and con- 
tagious. Fowls also die frequently with what we call chicken cholera. When it gets 
among a flock it generally kills all. 

Oeorgetoam. — We have epizootics among our farm animals, hut, except among fowls, 
our losses are almost nothing. Fowls are destroyed by a variety of diseases in great 
numbers. The so-called chicken cholera, during the last spring months, swept through 
this whole county with great fatality, leaving in some townships scarcely a duct, 
turkey, or chicken. No remedy for the disease is known here. 

Marion. — Horses to the value of $8,000 or $10,000 have died during the past year in 
this county. Staggers and a sort of malarial infection seem to he the principal 
causes. Perhaps better drainage would remedy this. Hogs and fowls die rapidly of 
cholera. Fresh green pastures to graze upon, and the administration of sulphur, tar, 
ashes, and fine coal are all claimed as preventives. 

Oconee. — There has been a heavy loss of hogs and sheep in this county during the 
past year. Hogs suffer from cholera, and it is a rare thing for one that is attacked 
to recover. There have been some losses among cattle also. 

Pickens. — The usual diseases incident to domesticated animals have prevailed here 
during the past year, but they have been less fatal than in previous years. The loss 
of swine has been greater than all other classes combined. 

TENNESSEE. 

Benton County. — Horses are frequently affected with blind staggers, and cattle with 
murrain and mad itch. Hogs are affected with cholera and quinsy, and chickens 
with cholera. Sheep are sometimes seriously affected with rot and staggers. 

Campbell. — The losses during the past year in this county have been quite heavy 
among horses, mules, and swine, from the various diseases which annually aiflict 
these animals. 

Cannon. — Horses and mules are healthy. No contagious diseases are prevailing 
among cattle, but from 2 to 3 per ceut.of our entire crop are annually lost for lack "of 
care and attention. Our losses the past year will no doubt reach .$20,000. Cholera is 
very destructive to swine. We have no preventive or remedy for this malady. 

Carroll. — Big head, big jaw, swinney and big shoulder, colic, and bots cause some 
losses among horses and mules in this coimty every year. Glanders prevailed to some 
extent in the spring, but it was confined to limited localities. About one-third of the 
hogs in the county annually die of cholera. Fowls are subject to cholera, and nearly 
all die that are attacked by the disease. 

Carter. — The losses among stock have been heavy in this county the past year. The 
ruling disease among horses and cattle is distemper. We have a new disease among 
our cattle this season — at least it is new to us. It is termed black leg, and kills very 
suddenly. Hogs die of cholera, sheep of distemper, and chickens of cholera. 

Dickson. — A disease which the farmers call cholera is proving very fatal among hogs 
and fowls in this county. It is a contagious disease, and readily spreads from one 
locality to another. Some horses, mules, and cattle have died, but not from infec- 
tious or contagious diseases. 

Dyer. — We have had little or no hog cholera this season, and our hogs are doing 
remarkably well. Horses are occasionally affected with distemper, aud sheep fre- 
quently die of a similar disease. Many chickens die every year of cholera. 

Fentress. — The losses in farm stock in this county from the various diseases to which 
they are subject, have this year been a Uttle less than the average of former years. 

Hancock. — Hogs have been unusually healthy during the past year ; consequently 
there is an abundance of these animals in the county. I do not think the losses will 
exceed $5,000 for the past season. 0<ir poultry crop has been enormous, notwithstand- 
ing some disease has prevailed among fowls. 

Mardeman. — Al>out 'i per cent, of all the horses in this county have been lost during 
the past year. This is more the result of bad treatment and neglect than of disease. 
A number of cattle and hogs have also been lost by the usual diseases. 

Henderson. — The greatest loss of farm animals in this county has occurred among 
hogs. These animals were remarkably healthy up to within a few weeks past. The 
disease from which they are now suffering proves very fatal, but fortnnately it is yet 
confined to but a few localities. It has been found that those affected are very lousy, 
and an application for the destruction of these vermin has to some extent prevented 
the spread of the disease. 

Jefferson. — Cholera, as it affects hogs and fowls, has prevailed in a milder form dur- 
ing the past year than usual. Our losses, however, impose a heavy tax upon us. A 
good m.iuy horses have died by local diseases, and a large number of sheep for want 
of proper care and attention. 

Lake. — The total value of horses, hogs, and fowls lost in this county during the past 
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year by disease will reaoli $12, 000 or |14, 000. Hogs and fowls have died of tke disease 
generally known as cholera. No infectious or contagious disease has prevailed dur- 
ing the year among our cattle or sheep. 

Lawrence. — Although our climate is, high and dry, our hogs are subject to cholera 
and our cattle to dry murrain. These diseases are generally fatal. Fowls also are 
subject to cholera. 

Marion.— Our horses are subject to colic and occasionally to blind staggers. Cat- 
tle in some localities have the murrain, and hogs die only of cholera, ifowls are also 
subject to cholera. Sheep occasionally suffer with rot. Stock of aU kinds seem to 
be in a better and healthier condition than usual at this season of the year. 

Morgan. — No disease among cattle except hollow horn. Hogs are seriously affected 
with disease in different forms, but always called cholera. Fowls are visited with a 
fatal disease also usually called cholera. 

Overton. — Fowls have suffered terribly from cholera during the past year. Our 
-losses among farm animals have been comparatively light, but I think I am placing 
the estimate very low when I state that our losses among fowls wiU reach fuUy $6,000 
for the year. 

Boberta(m. — I hear of a limited amount of hog cholera prevailing in some localities 
of the county. The short corn crop will prove more damaging to our stock interests 
than anything else. 

TEXAS. 

Austin County. — ^Three or four thousand dollars will cover all the losses of farm 
animals in this county from disease during the past year. 

Bowie. — ^A good many cattle and hogs were lost last winter and spring for want of 
care and nourishing food. The extreme winter destroyed the grass. 

Brazos. — Glanders ini horses is about the only contagious disease we have to contend 
with. Cholera destroys a large per cent, of our hogs and chickens every year. 

Bnmet. — All kinds of stock are remarkably free from contagious diseases except 
hogs, which suffer occasionally from cholera. Remedies are hardly ever attempted, 
as none have ever been known to prove effective. 

Cameron. — ^The losses of all classes of farm animals in this county by disease will not 
exceed $10,000 for the past year. Owing to the free range, information as to sickness 
is very uncertain, as in most cases the owner himself will not know whether he has 
lost any animals or not. 

Camp. — A good many horses have been lost by disease in this county during the 
past year, but more die every year from neglect and want of shelter than from disease. 
Several cattle have died of bloody murrain. Cholera still prevails among hogs and 
fowls, and is generally very fatal. No specific for this disease seems to have been 
discovered. 

Chambers. — ^From the best information I am able to procure, I am led to believe that 
the losses of horses from disease in this county for the last year will amount to |1,500, 
and of cattle at least $20,000. Other farm animals have been comparatively healthy, 
except, perhaps, sheep. These animals are never entirely clear of disease of some 
kind, which prevail at certain seasons of the year more malignantly than at others. 

Clay. — Stock is much healthier this season than last year. We attribute this to ex- 
tremely dry weather, which has measurably prevented the decay of vegetable matter 
and kept the bulk of the food in sound condition. 

Collin. — Horses and mules have suffered with a mild type of distemper during the 
past year. Sheep have also had scab, but it, too, has been in a mild form, and the 
losses have been comparatively small. Hogs have been entirely free from disease 
during the year. 

Comal. — Some five hundred head of horses, and, perhaps, one hundred head of cat- 
tle, have been lost in this county during the past season. The losses mostly occurred 
from want of water, as the season was very dry. 

Eastland. — A few calves and yearlings died in this county last spring of a disease 
called black leg. Some hogs have died, but 1 do not believe there is a case of the so- 
called cholera m the county at this time. 

Gillespie. — Some eight or ten head of calves recently died here of black tongue. 
The carcasses were burned. Horses, cattle, and sheep are in a healthy condition. 

Gonzales. — The cattle in this county are healthy, and the only losses that occur are 
occasioned by starvation in winter. The only disease which horses have suffered from 
for some years is distemper. Cholera prevails among hogs in a few localities. This 
disease is not so general as in former seasons. Sheep are afflicted with scab, but not 
many are lost by this malady. They also suffer from starvation during the winter 
months. Fowls, like hogs, are subject to cholera, and sometimes the losses are quite 
heavy. 

Samilton. — Distemper is the principal contagious disease affecting horses in this 
county. It is generally confined to colts and yearlings. Scab is quite prevalent 
among sheep, but its fatality is principally confined to old and feeble animals. Owing 
to the long drought, horses, cattle, and sheep wiU enter the winter in bad condition. 

17 D 
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JSfn'r. — A good many oalTes and yearlings are now affected witli a disease known as 
blaek log. Those in the highest condition are the ones generally attacked. _ Scab 
among sheep causes about nine-tenths of the losses among this class of domesticated 
animSs. Cftiioken cholera ha-s prevailed to an alarming extent during the past dry 
season. 

Lamar. — A great many diseases have prevailed among farm animals in this county 
during the past season, and the losses have been heavier than usual. I estimate the 
losses among the various classes as follows: Horses, ^16,665; cattle, $10,000; hogs, 
150,000; fowls, $10,000. 

Lee. — Large numbers of sheep are raised in this county. Nearly all are more or 
leas affected with scab.- But comparatively few animals die of this disease, as it is 
not very fatal, but it greatly weakens them, and in seasons of short range and inclement 
■weather many of them perish. 

Marion. — The only contagions and infectious diseases that prevail among farm- 
animals in this countyis cholera among hogs and fowls, and akind of rot among sheep. 
But few attacked of either ever recover. 

Maverick. — Scab prevails to a considerable extent among sheep, and a great many 
animals are annually lost by the disease. Chicken cholera is the most fatal and de- 
structive disease we have to contend with. It affects almost all classes of fowls. 
Very often, within the short space of two or three days, iiocks composed of a hundred 
or more fowls will be entirely destroyed. 

Medina. — Various kinds of distemper prevail among horses in this county, and 
several animals have been lost. Cattle have a disease which aftects their eyes; hogs 
are afflicted with cholera ; sheep with scab ; and chickens with a disease generally 
linown as cholera. The losses among sheep have been greater than among other 
classes of animals. 

Morris. — Glanders, staggers, and bots occasion heavy losses among horses in this 
county. We have no remedy for any of these diseases. 

Parker. — Cattle generally die for want of proper food, and horses from various dis- 
eases. A good many hogs and chickens aie annually lost by a disease known as 
cholera, bheep die of scab. Cattle subsist on native grasses, and during winter 
some few die from poverty, but much the greater number are lost by dry murrain, a 
disease supposed to be caused by an insufiioicnt supply of stock water. 

I'lano. — Very few farm animals are lost in this county by contagious and infectious 
diseases. The losses are generally heavier in sheep than in any other class of animals. 

Bed liiver. — Horses and cattle are generally healthy, as they are mostly reared on 
grasses and shift for themselves, It is true a great many die, but this is generally 
from neglect. Blind staggers is the worst disease we have to contend with — at least 
more losses occur from this than from any other disease among horses. The most fatal 
disease among hogs is cholera, and the annual losses occasioned by this disease are very 
heavy. The same can be said of cholera auiong fowls. 

Bush. — Horses and cattle have had no contagious diseases. A good many sheep are 
annually lost by grub in the head. Hogs ate subject lo a disease called cholera, 
although the symptoms appear to be those of a fever. All nostrums seem to be of no 
avail. Chickens also have cholera, and a great many of them die. 

Shelby. — All stock in this county is remarkably healthy this season, except hogs. 
They occasionally die in large numbers of the disease known as cholera. 

Trinity. — A few hogs have died in this vicinity from a disease said to be superin- 
duced by eating cotton seeds. Other classes of faiTO auimals have reuaained healthy. 

Tarrant. — The only farm animals affected by contagious diseases in this locality are 
hogs, which have the cholera. Chickens are also subject to this disease, 

Uvalde. — Horses and cattle here are mainly affected with some kind of slow fever, 
known generally as Spanish fever, with an occasional case of blind staggers. Stag- 
gers is most common and generally fatal among horses. Hogs and fowls are affected 
■with that fatal disease known as cholera. The most common disease among sheep is 
a skin, disease, though last winter many flocks suffered with a malady similar to the 
fever prevalent among horses and cattle. 

Walker. — Avery destructive disease among horses, called "button farcy," prevails 
in the lower portion of our county. Murrain is prevalent among cattle, and but few 
attacked recover. A number of Durbams have died of a disease called mad itch, 
■which terminates fatally within too short a time after discovery to attempt allevia- 
tion of the animal, which seems in gredt distress. A great many hogs die of a disease 
which is known here only as cholera. Sheep suffer greatly from screw-worm — ^the 
Texas pest. 

Williamson.— Tha usual amount of sickness has prevailed among the domesticated 
animals of this county during the past season. As grass is very poor and stock -will 
go into winter in bad condition, it is hard to tell how great the losses may be during 
the next few months. 

Zajitata.—Eo diseases are prevalent among cattle, but a disease similar to scab 
among sheep is extensively prevailing among horses, and seems to be very fatal. 
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Sheep are affected -with inflammation of the loladtler. The nriue is bloody. About 
all die that are attached. 

VIRGINIA. 

Caroline County. — lu s6mo localities in this county chiclcen cholera lias proved so 
destructive that all efforts to raise fowls have bueu gcjieraliy abandoned. Other 
classes of farm stock are healthy and doing well. 

Dimviddie. — Hogs here are more or less subject to cholera. By the free use of poke- 
root boiled and mixed with meal this disease is often cured. A'free use of salt and a 
dose of spirits of turpentine once in two weeks is thought l)y ns to be a sure preventive. 
The chicken cholera is o>ir greatest foe. As no remedy ha.s as yet been found for this 
disease, our farmers are afraid to go into the poultry business on a large scale. 
Horses, cattle, and sheep are unaiicctod by contagious diseases, and seem to be in 
good condition. 

Floyd. — In some localities in this county a few cattle have died of black leg and 
murrain. Cholera prevails among hogs, in some localities quite extensively. Farm 
animals generally are in better condition than usual. 

Gloucester. — The only infectious or contagious disease prevalent in this county at 
this time is cholera pmong chickens? I think that feeding fowls a little carbolic acid 
mixed in coru-meal dough once in a while is both a preventive and a cure for this 
disease. I have used it six years with great success, during which time I have taken 
no extra precautions as to cleanliness of roosts, &c. 

Goochland. — The only class of farm animals in this county that I can hear of that 
are suffering with disease is that of swine. They have a disease generally known as 
cholera, which proves quite fatal. It is a rare thing for an animal to recover from it. 
Fowls suffer with the same disease, and it seems equally fatal to them. 

Salifax. — Distemper is the only disease prevalent anong horses in this county. The 
fatal disease referred to in special report No. 12, paM 253, under the head of "A 
strange disease among cattle," reported as existing in North Carolina, is prevailing 
among the cattle here. The disease is identical, according to the description given. 
Cholera or swine plague prevails more or less every year. It is quite prevalent and 
very fatal this year. 

Madison. — Hogs have died of cholera to some extent, bnt the disease has not been 
very general. Sheep, particularly lambs, have been aft'ected to a greater or less ex- 
tent this year than for many previous years; consequently more losses have occurred. 
Fowls have suffered severely, turkeys and chickens particularly. I have lost fully 
one-half of my own flock of chickens. 

PulasVt. — Farm animals in this county are in a healthy condition, Some losses an- 
nually occur among cattle from a disease commonly known as black leg. In the win- 
ter season sheep are troubled with catarrh, from which some are annually lost. 

Boclcbridge. — Some few cases of black leg have occurred among cattle, but the losses 
have been inconsiderable. Hogs and fowls have suffered greatly from cholera. I es- 
timate the losses of the former at |10,000, and of the latter at $0,375. 

Smyth. — Hog cholera has prevailed to some extent in this county, but has neither 
been so general nor so fat J this season as in some previous years. 

Surry, — Horses are afflicted with distemper, and hogs and fowls with cholera. Cat- 
tle and sheep are healthy. The general condition of farm animals is above an av- 
erage. 

Sussex. — The disease commonly called cholera kills almost every hog and chicken 
that it attacks in this locality. We have suffered but little from the ravages of other 
diseases among our farm animals. 

Warwicle. — Some hogs have died during the past season of diseases common to this 
class of animals. All other kinds of stock are in good health and condition. 

WEST VIRGINIA. 

Broolce County. — A slight distemper or cough has prevailed among horses and cattle 
hero for some months past. As yet it has not assumed a fatal type. Hogs and sheep 
are healthy, and cholera has almost disappeared from among fowls. 

Cahfll. — We have had no contagions diseases among either hoz'ses, cattle, or sheep. 
Some hog cholera has prevailed, and in almost every case it proves fatal. Chicken 
cholera has also iirevaiied to some extent, and it kills in nearly every case. 

Calhoun. — Distemper prevails among horses in this county, murrain among hogs, and 
rot among sheep. 

Gilmer. — The losses among farm animals the past season have been unusually light. 
Soii\e little cholera among chickens and rot among sheep are about the only diseases 
rep(irted as prevalent. 

i/i!ii»^«f7(ire.— Glanders are occasionally quite fatal to horses in this county. Sonio 
fniimals seem to have been constitutionally atTected by previous epizooly. We liave 
hog cholera and a mangy scrofula, often fatal to these animals. Horned cattle are 
generally hc.-ilthy. 

Harrison. — Horses in this county are comparatively exempt frorntliscase. At certain 
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seasoDs of tlie year they are subject to distemper, but I do not think it prevails at 
present. We oecasionaily lose young cattle by a disease known as black leg. Cholera 
prevails among fowls at this time. 

Jefferson. — The losses among farm animals in this county for the ;^ast year, from all 
diseases, will aggregate in value from $7,000 to |8,000. No contagious diseases have 
prevailed except among fowls. 

Marion. — The losses among all classes of farm animals in this county during the past 
year, from the various diseases and ailments to which they are subjected, will aggre- 
gate from $7,000 to $8,000. Cholera is very destructive to hogs occasionally, and to 
towls every year. 

Monroe. — There is not now, nor has there been in a good many years, any other dis- 
ease among cattle than that known as black leg, which carries off a good many calves 
each year and a few yearlings. At least 15 per cent, of aU the hogs m the county are 
annually lost by the disease known as cholera. 

Morgan. — This is a remarkably healthy county for all classes of domesticated ani- 
mals except hogs and fowls. The losses for the past year have been comparatively 
Hght. 

Nicholas. — ^There has been some distemper among horses in this county, and a few 
deaths among cattle caused by hollow horn. In the southern part of the county hogs 
are affected with disease, but the losses are not so heavy as in former years. 

Ritchie. — The only contagious disease prevailing among horses here is a distemper, 
which is confined almost exclusively to colts under one year of age. It has proved 
quite fatal, as it has caused a loss of about forty head. Hog cholera prevails in a 
very malignant form. Nearly all die that are attacked. Sheep are affected with 
grub in the head. This disease is confined mostly to lambs, and nearly all die that 
are affected. Chicken cholera prevails extensively, and proves fatal in almost every 
case. 

Taylor. — Hogs and fowls in this county are aflioted with cholera, and sheep with 
foot rot. The loss of hogs has been great, but I cannot give anything like a true es- 
timate of their value. 

WISCONSIN. 

Brovm County. — The only disease not mentioned last year, which prevails to some 
extent this year, is one located in the teats of cows, which causes them to give bloody 
milk. In several cases it has been noticed in two or three cows in a herd of ten or a 
dozen, and in several cases where one cow only would be attacked in a herd of two 
or three. 

Dodge. — ^A few horses have died the past season of a disease resembling epizootic 
distemper, and some, perhaps, from improper feeding. The loss has been from one to 
two per cent, of the whole number. Fifteen or twenty head of cattle died last winter 
of a disease resembling bloat. They died suddenly and before help could be admin- 
istered. Some were believed to have died for want of proper attention and care. 

Lafayette. — Diseases among horses, cattle, and sheep in this county are quite rare. 
Hog cholera has prevailed for two or three years, but is not so extensive at present as 
formerly. I give the value of the losses as follows: Horses, |1,500; cattle, $3,000; 
hogs, $16,000; sheep, $1,000; chickens, $3,750. 

Ozaukee. — Faim stock has been rcmakably healthy during the past year. Horses 
have had the distemper, but in rather a mild form. A gopd many chickens have been 
lost by a dii-ease which first caused their combs to turn black. After lingering a few 
days they would die in apite of all remedial measures. 

Portage. — The only infectious or contagious disease prevailing among farm animals 
in this county is a disease among hogs. Last winter and spring a few were stricken 
with a sort of paralysis of the hind parts, and about fifty head died. This was not 5 
per cent, of the whole number attacked. 

Racine. — The prevailing disease among horses' is distemper. Black leg among cat- 
tle prevails to a limited extent, and is very fatal. Sheep are affected with foot rot, 
but the disease does not seem very fatal. 

Richland. — Distemper is prevailing to a limited extent among horses in this county, 
and hollow horn and garget among cattle. There is also some cholera among hogs, 
but the disease is not very general. A few sheep have been lost by grub in the head. 

Book. — I am unable to get anything like accurate statistics in regard to losses by dis- 
ease among farm animals in this county. I think, however, that the losses among all 
classes, from the various diseases to which they are subject, will not amount to over 
$10 000 for the year. 

Trempeleau. — The only infections disease prevailing among our stock at present is 
an epizootic distemper among horses. This malady carries off a few horaes every year. 

Washington. — The only infectious disease ptevailing among horses in this county is 
distemper. UntU recently we have heard of no disease among swine, but for the last 
three or four weeks the so-called cholera has been raging fearfully in the western tier 
of towns, especially in the town of Hartford. 



CONTAGIOUS DISEASES OP DOMESTICATED ANIMALS. 261 



NUMBEE OF DOMESTICATED ANIMALS IK EUROPE. 

The Statisque Internationale de I'Agriculture, edited and published 
by tbe general statistical service of France, issued in 1876, contains an 
official statement showing the number of domesticated animals in 
Europe in 1873, the year in which the enumeration seems to have been 
made. The table is given below, and to this is added the number of 
farm animals in the United States in 1878, as shown by i-eturns made 
to this department. 



Table showing the nuniber of domesticated animals in Europe. 



Countries. 


Horsee. 


Mules and 
asses. 


Cattle. 


Sheep. 


Swine. 




2,101.100 
532, 100 
316, 570 
149, 167 
438, 090 
16, leO, 000 
254, 820 

1, 367, 023 
2, 158, 819 

105, 792 

2, 278, 724 
351,669 
115, 792 

96, 970 

133, 122 

253,393 

283,163 

2,742,708 

79, 716 
680, 373 
477, 906 

69, 787 
420, 859 




6, 002, 100 
4, 142, 400 

1, 238, 898 
953, 036 

2, 026, 330 
22, 770, 000 

997, 960 

7, 425, 212 
5, 279, 193 

992, 895 

8, 612, 150 

3, 066, 263 
647,972 
946, 228 

1, 114, 178 

1,469,037 

1,242,445 

11,721,459 

520, 474 
2, 9G7, 303 
3,489,125 

109, 904 
1, 842, 786 


29, 495, 900 
4, 482, 000 
1, 842, 481 
1, 705, 394 
1, 636, 201 

46, 432, 000 

921, 745 

5,026,398 

15, 076, 997 
445, 400 

19, 624, 758 

1, 342, 190 
206, 833 
577, 290 
544,611 
808, 715 
586, 097 

25, 035, 114 

2, 706, 777 
22, 468, 969 

6, 984, 049 
1, 200, 000 
4, 786, 317 


2, 519, 300 

1, 042, 244 

442 421 














96, 166 






382, 811 






9, 800, 000 






190, 326 


Austria 


42, 976 
33,746 


2, 551, 473 




4, 443, 279 




304, 191 


Gennaoy. 


9,708 

228 

112 

199 

674 

3,466 

11,849 

705, 943 

188, 640 

2, 319, 846 

718,222 

93, 688 

6,734 


4, 273, 531 


Bavaria 


872, 098 




301, 369 


Wort«mbtirg 


267, 350 
621, 067 




611, 004 




632, 301 




5, 755, 656 




776, 868 




4, 351, 736 


Italy 


1, 653, 562 




55, 776 




836,944 








31, 573, 663 
10,938,700 


4, 138, 031 
1, 713, 100 


89, 678, 248 
33, 234, 500 


194, 026, 236 
38, 123, 800 


42,886,493 


Xo which is appended United 
States (Tettiras for 1878).. 


34, 766, 100 


Balance in fevor of Europe. . 


20, 634, 96,S 


2, 422, 931 


56, 443, 748 


155, 902, 436 


7, 920, 393 
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